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Hypermobility: An Autonomic Conundrum Like Diabetes 
Vinik AI, DePace NL, and Colombo J 

ABSTRACT 

Hypermobility, as a connective tissue disorder, involves every system of the human body.  
Diabetes Mellitus is a disease that also involves every system of the body.  Medicine now knows 
Diabetes.  Here, we consider the development of diagnostic, therapeutic, and management 
modalities in Diabetes as a model for developing similar modalities in Hypermobility.  Perhaps 
we may learn important lessons from Diabetes research and development and make faster 
progress in Hypermobility research and development. 
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 

Diabetes is a disease of the energy delivery 
system of the body.  It has been 
characterized as a car having a full gas tank 
with a clogged fuel line, thus affecting 
virtually every cell in the body.  However, it 
goes well beyond just the energy supply.  
The persistent excess sugar in the blood 
stream leading to sugar acidosis also impacts 
the entire body, starting with the two most 
sensitive body tissue types:  the nerves and 
the filtration systems of the kidneys.  In this 
way, it further affects every system of the 
body.  Moreover, the onslaught on the 
kidneys’ filtration processes amplifies the 
disease process by leading to uremia 
acidosis.  The effects on the nervous system, 
starting with the autonomic nervous system, 
also affect the whole body, including blood 
flow to virtually every cell and the control or 
coordination of all body systems.  The 
multipronged attack on the whole body by 
Diabetes, like any generalized attack, makes 
the weakest sector the most vulnerable and it 
is affected first, followed by the next 
weakest and so on.  The weakest sector is 

determined by the individual’s history, 
lifestyle, genetic composition, and mental 
disposition. 

Over the decades, diagnostic and therapeutic 
standards have been developed that have 
helped to better understand the disease and 
enable targeted management.  In type 2 
Diabetes, there is the possibility of 
prevention, and for type 1 and 2, medical 
and lifestyle therapies have been developed, 
as well as pain-free devices for glucose 
measurement and insulin delivery, resulting 
in improved patient outcomes and reduced 
healthcare costs and enhancing the 
individual’s quality of life and that of their 
loved ones.  One of the early advances in the 
recognition of Diabetes as a risk factor for 
mortality came in the understanding of 
Diabetic Autonomic Neuropathy (DAN) as 
the precursor to Cardiovascular Autonomic 
Neuropathy (CAN), indicating significantly 
increased mortality risk.  Moreover, DAN 
also indicates significantly increased 
morbidity risk and involves a severe 
depletion of the function of the two 
autonomic branches:  the Parasympathetics 
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and the Sympathetics (referenced hereafter 
as P&S). See Figure 1 [‑1].  This depletion 
causes increased morbidity and mortality 
risks much earlier in the progression of the 
disease than symptoms will suggest, which 
degrades quality of life, productivity, and 
patient outcomes, while increasing  
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healthcare costs to the individual and 
society.  Normalizing the balance between 
P&S (known as Sympathovagal Balance, or 
SB), “flattens” or slows P&S decline.  See 
the middle section of the Diabetes curves in 
Figure 1 [,,].  As shown in Figure 2, 
normalizing the chronic disease patient’s SB 
earlier may return the patient to the healthy 

path, reducing morbidity and mortality risks, 
maintaining or improving quality of life, 
productivity, and patient outcomes, while 
decreasing hospitalizations and re-
hospitalizations and reducing healthcare 
costs to the individual and society. 

Figure 2:  Benefits of Early Intervention.  Figure 1 is repeated here with an indication of the 
effects of early intervention to normalize Sympathovagal Balance (SB = S/P).  This helps to slow 
P&S decline.  Normalizing SB is a function of complying with the standards of care in Diabetes, 
as early as possible, long before symptoms present.  Note how flat the patients’ curves are after 
“first presentation” and intervention around age 45, until decline continues (in parallel with 
normals) around age 65.  This flat portion is the slowing of P&S decline.  If adopted earlier, it 
seems as if therapy could translate the patient’s P&S response curves to the more normal 
autonomic decline curves of the normal subjects, minimizing or reducing morbidity and mortality 
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Hypermobility and Ehlers-Danlos Syndrome 
(EDSh) affects connective tissue throughout 
the body, including the P&S nervous 
systems, as well as the immune system and, 
like Diabetes, every other system of the 
body.  EDSh causes long “stretchy” collagen 
that leads to “leaky” connective tissue.  As is 
well known, some of connective tissue’s 
functions are to contain things, like gastric 
juices in the stomach, and it forms the 
blood-brain barrier and the barrier between 
the outside world and the patient’s “inside 
world.”  As a result, and similar to Diabetes, 
it is a whole-body disease capable of 
affecting all body organs and systems.  In 
fact, the complexity of Diabetes has been 
summed up as such: “In knowing Diabetes, 
one knows the whole of medicine!”  (Aaron 
Vinik, MD, PhD) 

EDSh is a genetic disorder (whether 
inherited or acquired) and has no known 
cure.  EDSh affects the nervous system 
directly through “leakage” and indirectly 
through the immune system.  EDSh not only 
permits substances to leak out of the body, 
but permits foreign substances, including 
infections, outside the body to “leak in.”  
This places the immune system on constant 
“high alert.”  As a result, since the 
Parasympathetic nervous system is the 
memory for and controls and coordinates the 
immune system, the Parasympathetics are 
constantly overactive.  This overactivity is 
known as Parasympathetic Excess (PE) 
[1,2], which leads to many of the symptoms 

‑

of EDSh, either directly or indirectly 
through forcing persistent and excessive 
Sympathetic responses, including persistent, 
exaggerated inflammation, pain, 
histaminergic, and BP responses, and 
Anxiety-like symptoms. 

Again, EDSh has no known cure.  Perhaps 
dietary collagen may help to manage the 
disease by permitting the body access to 
normal collagen to “plug the leaks.”  In the 
meantime, there are patients to be treated, 
and recognizing, diagnosing, and treating 
P&S imbalances, both at rest and in 
response to challenges, helps to restore 
productivity and quality of life to patients.  
EDSh awareness is rising and may be more 
common than currently thought.  Either way, 
EDSh provides another probe into the 
human body and into the P&S nervous 
systems and, like Diabetes, may help to 
advance the science of smedicine in this 
generation for the future.  

Diabetes Mellitus:  A Model of Chronic 
Disease 

Early in the study of Autonomic 
Neuropathy, the Ewing or Time Domain 
ratios (E/I, Valsalva, and 30:15) provide 
some qualitative insight to more or less HRV 
during different challenges [‑ ].  Eventually, 3
the data indicated that only the E/I ratio held 
any meaning for patients over 55.  Yet the 
Ewing Ratios still provided more 
information than was available previously, 
helping to identify some initial indications.  
Using these three ratios, DAN was indicated 
if any two of the three were abnormally low 
and CAN if all three were abnormally low.  
These helped improve patient outcomes for 
nearly two decades.  In the mid-1990s, HRV 
(including Time Domain ratios) were 
standardized. 

Using these ratios, r-Alpha Lipoic Acid 
(rALA, a naturally occurring, powerful 
antioxidant) was found to be a helpful agent 
in staying or relieving autonomic 
neuropathy, and DAN and CAN became 
well known within the Diabetes world.  The 
prevalence of Diabetes helped to spread the 
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new knowledge being gained through HRV 
applications in research and in the clinic to 
other areas of medicine related to Diabetes.  
However, HRV-alone was not enough, and 
simply managing a patient’s blood glucose 
more aggressively was also not enough 
[4,5].  More information was still needed to 
reduce the long-term mortality and 
morbidity effects of Diabetes [‑ ], thereby 6
reducing hospitalization and re-
hospitalization, improving patient outcomes, 
and reducing healthcare costs both to the 
individual and to the nation.  P&S 
monitoring also helps to provide more 
information [1].   

P&S Monitoring is a unique, FDA-cleared 
technique of non-invasively measuring the 
P&S nervous systems simultaneously and 
independently.  It was first introduced in the 
late 1990s, and serves as a “Crystal Ball” [6] 
identifying autonomic neuropathy earlier 
[ , , , ] (see Figure 1).  It has led to earlier 7 8 9 10
indications of the morbidity risks of DAN 
[ , , , , , , , ] and the mortality 11 12 13 14 15 16 17 18
risks of CAN [ , , , , ], including 19 20 21 22 23
risk of Orthostatic dysfunction [ , , ], 24 25 26
Hypertension [ ], peripheral neuropathy 27
associated with poor peripheral circulation 
which slows wound healing [ ], 28
inflammation [ ], vasculitis [ ], and 29 30
eventually cardiovascular disease 
[22, , ], including Major Adverse 31 32
Cardiovascular Events such as Sudden 
Cardiac Death [ , , ], and more [ , ]; 33 34 35 36 37
with Orthostatic dysfunction arguably being 
the most debilitating of them all, as a threat 
to quality of life and productivity [ , ].  38 39
Treating autonomic neuropathy to delay 
CAN became part of the standard of care in 
2008 [ ].  More recently, P&S changes 40
have been noted to help characterize pre-
Diabetes [ , , ].  The more information 41 42 43

provided by P&S Monitoring (see Figure 3) 
was recognized in the 2017 American 
Association of Clinical Endocrinologists and 
American College of Endocrinology 
Position Statement on Testing for 
Autonomic and Somatic Nerve Dysfunction 
[ , p1476], referencing Respiratory 44
frequency area (RFa) and Low Frequency 
area (LFa) as the technical parameters that 
are the measures of P&S activity, 
respectively. 

Unfortunately, Autonomic Neuropathy (AN) 
was previously mistakenly thought to be 
untreatable; perhaps due to the name 
“neuropathy” indicating “dead nerves” and 
the knowledge that once nerves are dead, 
they cannot be treated.  Also, it was believed 
that the individual P&S branches could not 
be directly measured.  All other measures, 
including the Ewing Ratios, were measures 
of only one branch or both P&S branches 
together, forcing assumption and 
approximation to theorize the individual 
P&S responses [‑ ].  With P&S Monitoring, 45
specifically the ability to independently and 
simultaneously measure Parasympathetic 
activity, autonomic neuropathy was found to 
be treatable by balancing P&S (see Figure 4) 
[‑ ].  Balancing P&S slows or stays the 46
progression of Autonomic decline (see 
Figure 2) and leads to greater longevity, as 
well as greater quality of life and 
productivity (see Figure 5).  The beginning 
of Autonomic Dysfunction (Neuropathy), 
like neuropathy in general, is from 
inflammation and oxidative stress (see 
Figure 6) [15,18] often due to a significant 
insult to the body, including:  disease 
(including viral) or trauma, including mental 
trauma; multiple pregnancies; surgeries; and 
more. 
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Autonomic Neuropathy is treatable [46] (see 
Figure 7).  The oxidative stress in Diabetes 
is caused by sugar acidosis and other factors 
of Diabetes.  Oxidative stress damages cell 
walls, DNA, and organelles including the 
Mitochondria that powers cells.  Since nerve 
and cardiac cells include the highest 
numbers of Mitochondria, these are the most 

effected, thereby amplifying the whole-body 
effect.  The damage due to Oxidative Stress, 
including to the Mitochondria, may be 
reversed with antioxidants, like rALA (it is a 
“super” antioxidant in that it adds to its 
power by recycling other antioxidants and is 
selective for nerves) [‑ ,‑ ],‑ ].  In more 47 48 49
advanced cases where cardiovascular  
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Figure 3:  The natural history of autonomic balance, based on Diabetes as a model of the effect 
of chronic disease on the autonomic nervous system.  IL-6 = Interleukin-6, an inflammatory 
marker; HMWA/L = high-molecular weight adiponectin-to-leptin ratio, an inflammatory 
marker; LFa = low frequency area, a pure measure of sympathetic activity (based on concurrent 
spectral analyses of continuous measures of both respiratory activity and HRV) ; RFa = 
respiratory frequency area, a pure measure of parasympathetic activity (based on concurrent 
spectral analyses of continuous measures of both respiratory activity and HRV); E/I ratio = the 
ratio of the peak exhalation R-R interval to the peak inhalation R-R interval.  R-R interval is the 
interval between two consecutive heart beats and is a qualitative measure of more or less 
parasympathetic activity; rmsSD = root mean square of standard deviation, a statistical measure 
of heart rate variability (HRV), and is a qualitative measure of more or less parasympathetic 
activity; PAI-1 = plasminogen activator Inhibitor 1, an inflammatory marker; TA/L ratio = total 
adiponectin/leptin ratio, an inflammatory marker; Valsalva ratio = the ratio of the longest to 
shortest R-R interval during a 15-second Valsalva maneuver, a qualitative measure of more or 
less parasympathetic activity; TSP = total spectral power, a measure of gross autonomic activity 
(parasympathetic plus sympathetic activity); sdNN = standard deviation of the beat-to-beat (R-
R) intervals, a measure of gross autonomic activity (parasympathetic plus sympathetic activity); 
RFa = respiratory frequency area, a pure measure of parasympathetic activity (based on 
concurrent spectral analyses of continuous measures of both respiratory activity and HRV); SB 
= Sympathovagal Balance = ratio of resting sympathetic activity to resting parasympathetic 
activity.  Very low RFa is a definition of Cardiovascular Autonomic Neuropathy (CAN), 
increased indicating mortality risk.  CAN with high SB is associated with high mortality risk. 
[1] Adapted from [33]
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disease is involved, Co-Enzyme Q10 
(CoQ10, another natural, “super” 
antioxidant that adds to its power by 
recycling other antioxidants and is selective 
for cardiovascular muscles) is recommended 
to also help reverse the damage of oxidative 
stress [‑ ,‑ ,‑ ].  In addition to managing 50 51 52
the Diabetes, P&S Monitoring helps to 
elucidate the underlying autonomic 
dysfunctions that are involved.  Two 
common autonomic dysfunctions are (1) 
Sympathetic Withdrawal (SW, an alpha-
adrenergic deficit that underlies Orthostatic 
Dysfunction and poor cardiac and cerebral 
perfusion and associated symptoms) [‑ ] 53

and (2) Parasympathetic Excess (PE, an 
abnormal Parasympathetic response to a 
Sympathetic challenge, underlying 
Vasovagal Syncope and poor cerebral 
perfusion and associated symptoms) [2]. 

High-dose rALA also helps to relieve SW 
[‑ ], in addition to Oxidative Stress, and 54
helps to significantly reduce the risk of 
Major Adverse Cardiovascular Events [35].  
“Low and Slow” exercise helps to relieve 
PE [‑ ].  Very low-dose pharmaceutical 55
therapy (i.e., Oral Vasoactives for SW and 
low-dose Anticholinergics for PE) helps to 
accelerate the relief of Autonomic 
Dysfunction (Neuropathy) and is expected 
to be short-term [‑ ].  Follow-up P&S 56
Monitoring helps to track the patient to 
titrate therapy to the individual patient.  
Often, treating these dysautonomias helps to 
normalize resting P&S balance 
(Sympathovagal Balance, or SB) [‑ ].  57
Whatever symptoms and SB abnormalities 
remain after normalizing the dynamic 
dysfunctions are then treated with more 
classical protocols, such as anti-
hypertensives for high BP. 

Carvedilol is a common pharmaceutical to 
treat cardiovascular disease in Diabetes, 
helping to reduce morbidity and mortality 
risk.  It provides cardiovascular protection 
as a beta-adrenergic blocker in concert with 
its alpha-adrenergic blockade (see Figure 7).  
It provides additional protection (i.e., over 
that of Metoprolol [‑ ,‑ ]), due to its 58 59
antioxidant properties, including helping to 
restore some resting Parasympathetic 
activity, which is known to be cardio-
protective [2,‑ ], and thereby protective of 60
other organ systems. 

Nitrates, as well as L-Arginine, L-Citrulline, 
and L-Carnitine, help to increase Nitric 
Oxide production which helps to improve 

A2A1

Figure 4:  Autonomic Neuropathy (AN) is 
treatable by normalizing Sympathovagal 
Balance; this will slow or stay the 
progression of AN from normal (in the 
gray area) through DAN and CAN.  There 
are two forms of CAN:  structural and 
functional.  If CAN is structural, then only 
the responses around point A1 are possible 
and CAN is irreversible.  If CAN is 
functional, then both the responses around 
both points A1 & A2 are possible.  AAD, 
Advanced Autonomic Dysfunction 
(similar to DAN without the insulin and 
blood sugar issues), DAN, Diabetic 
Autonomic Neuropathy, CAN, 
Cardiovascular Autonomic Neuropathy. 
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Parasympathetic nerve activity, vascular 
function (including by reducing 
atherosclerosis), and endothelial health in 
general [55].  Nitric Oxide also helps to 
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 reduce inflammation, along with other anti-
inflammatories such as Ω-3 Fatty Acids.  
These supplements and pharmacopeia are 
supported by and help to support the 
healthful effects of mild to moderate 
exercise, proper diet (i.e., Mediterranean 
Diet or Japo-Mediterranean Diet), and 
Psychosocial Stress reduction [55].  All of 
these therapies effect P&S balance (see 
Figure 7) and may be titrated to the 
individual patient over time, maintaining 
normal P&S balance (both at rest and in 
response to challenges) to improve patient 
outcomes [‑ ]. 61

CAN increases morbidity and mortality in 
Diabetes and may have greater predictive 
power than traditional risk factors for 

cardiovascular events [35,62]. Significant 
morbidity and mortality may now be 
attributable to autonomic imbalance between 
the P&S nervous systems’ regulation of 
cardiovascular function.  New and emerging 
syndromes include orthostatic tachycardia, 
orthostatic bradycardia and an inability to 
use heart rate as a guide to exercise intensity 
because of the resting tachycardia.  Recent 
studies have shown that P&S imbalance may 
be a predictor of risk of sudden death with 
intensification of glycemic control [4,‑ ].  62
The association between autonomic 
dysregulation and the role of inflammatory 
cytokines and adipocytokines that promote 
cardiovascular risk has been demonstrated.  

Figure 5:  The results from a large population of geriatric patients, demonstrating the mortality 
(longevity) consequences of the four different ranges of SB [1].  Adapted from [23].
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In this way, P&S balance is both a “prophet 
of doom” and a “scope for hope” [62]. 

There is now strong evidence of 
inflammation with activation of 
inflammatory cytokines such as IL-6 and 
leptin in newly-diagnosed type 2 Diabetes.  
This may not be limited to Diabetes, such as  
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the recent association of cytokine storms 
with viruses.  These changes correlate with 
abnormalities in P&S balance.  A better 
understanding of P&S dysfunction and 
adipose tissue inflammation seen early in the 
development of Diabetes will lead to further 
measures for determining which individuals 
are at the highest risk for cardiovascular 
disease and mortality.  Moreover, it may also 
lead to the development of new therapies for 
reducing risk. Glucose activation of 
inflammatory cytokines activates the 
efferent arm of the brain stem reflex arc via 
a branch of the Vagus N.  This reflex may be 
affected by anti-cholinergics to cause a 
decrease in pro-inflammatory cytokine 
production and a reduction in disease 

severity [‑ ].  This correlation between the 63
Vagus N. and early type 2 Diabetes exists in 
other inflammatory human diseases, such as 
Rheumatoid Arthritis and Lupus.  It is well 
known that the nervous system and the 
endocrine system are intimately linked, 
where hormones are now recognized as 
neurotransmitters and not only 
neuromodulators.  In this way, the P&S 
nervous system also controls endocrine 
glands.  Studies implicate the hypothalamus 
as “the conductor of the endocrine 
orchestra” [64] and show that the earliest 
changes that are detectable in the evolution 
of Diabetes (Figure 3) are abnormalities in 
P&S balance.  It is not beyond the realms of 
reason that we could reverse the unfortunate 

Figure 6:  Pathogenesis of diabetic neuropathy: the initiation and progression of diabetes.  
See text.  Adapted from [19]
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evolutionary profile by targeting the 
hypothalamic set point of P&S balance. 
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EDSh SYMPTOMS AND DIAGNOSES 

EDSh, as a collagen-based, connective 
tissue disorder, also affects the whole body.  
This is not only due to the ubiquitous 
presence of defective connective tissue 
throughout the body but indeed the 
secondary P&S effects throughout the whole 
body which amplify the primary effects of 
EDSh.  In same the way that Diabetes 
attacks the whole body, including through 
the P&S nervous systems, so does EDSh, 

and perhaps lessons learned from the 
progress in the fight against Diabetes may 
help to accelerate the fight against EDSh 
and provide methods to reset and restore 
P&S balance.  While EDS and 
Hypermobility are both genetic disorders of 
the connective tissue, specifically collagen, 
the primary difference between them is that 
EDS is inherited and Hypermobility is 
acquired.  There are 13 types of EDSh.  
Only one may be life threatening.  The 
Cardiac-Valvular type of EDSh is the only 

Figure 7:  Possible therapeutic approaches to the treatment or prevention of autonomic 
dysfunction in diabetes. Central to this evolving concept is the role of adipocytokines and 
inflammation. AGE, advanced glycation end product; ARB, angiotensin receptor blocker; 
ARI, aldose reductase inhibitor; CoQ10, Co-Enzyme Q10; e-NOS, endothelial nitric oxide 
synthase; IL-6 interleukin 6; i-NOS, inducible nitric oxide synthase; NFkB, nuclear factor-
kappa B; PKC, protein kinase C; PPAR, peroxisome proliferator activated receptor; ROS, 
reactive oxygen species; SOD, superoxide dimutase; TNF-a, tumor necrosis factor alpha.  
Adapted with permission from [65].
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potentially life-threatening type and is very 
rare.  The classical signs of EDSh are:  1) 
the skin is hyper-extensible (if it may be 
stretched over 1.5 cm for the distal part of 
the forearms and the dorsum of the hands; or 
3 cm for neck, elbow and knees); 2) joint 
hypermobility (evaluated according to the 
Beighton score; >5/9 is considered positive 
for younger patients and <5/9 may be 
considered positive based on history); and 3) 
abnormal scarring.  The Beighton scoring 
system assesses skin and joints, indicating 
general joint hypermobility.  The Beighton 
score is incorporated in the EDS 
questionnaire (https://www.ehlers-
danlos.com/heds-diagnostic-checklist/) that 
provides a more comprehensive assessment 
of EDSh.  Either way, there is no known 
cure for the genetic disorder.  However, 
most of these patients are highly 
symptomatic.  Most if not all symptoms are 
direct or indirect consequences of P&S 
imbalance.*** 

The initial P&S imbalance is a primary 
effect of the loose and “leaky” connective 
tissue, including inflammation and oxidative 
stress.  This is continuously compounded by 
the fact that the “leaky” connective tissue 
permits foreign substances to enter the body 
that otherwise would not.  This causes a 
persistent, heightened immune response, 
including persistent inflammation.  The 
persistent, heightened immune response 
causes a persistent, heightened 
Parasympathetic response (PE).  PE will 
cause a secondary, persistent Sympathetic 
Excess (SE, the beta-adrenergic response) 
which will exacerbate and amplify the 
(Sympathetically mediated) inflammation.  
Both of these processes also cause 
persistent, heightened oxidative stress, 
among other effects, exacerbating the 

Fatigue caused by PE leading to poor 
cerebral perfusion.  All of this is further 
compounded by SW which, like in Diabetes, 
is a first symptom of P&S imbalance, 
arguably the most debilitating of 
dysautonomias (leading to both poor cardiac 
and, thereby, cerebral perfusion) [38,39], 
and one of the most difficult of 
dysautonomias to relieve. 

Lessons learned from Diabetes applied to 
EDSh 

EDSh patients typically present when 
young.  During development (until late teens 
or early 20s), the heightened P&S activity 
supporting development often masks any 
dysautonomias associated with EDSh, 
except perhaps Orthostatic dysfunction 
(Orthostatic hypotension, typically in males, 
and POTS, typically in females) and sleep 
difficulties.  Most of the time, these 
symptoms are blamed on development.  
With symptom development and a young 
and still healthy nervous system, the P&S 
systems work together in an attempt to 
compensate, but are on average much more 
active than normal (see Figure 8 and 
compare with Figure 1).  Eventually, the 
P&S declines, perhaps fatigues as a result of 
the long-standing oxidative stress.  After the 
decline, as with Diabetes, the EDSh patients’ 
resting Sympathetic activity remains higher 
than their resting Parasympathetic activity, 
and more so than that of the patients with 
Diabetes, perhaps due to the difference in 
pain and possibly inflammation levels 
between Diabetes and EDSh.  However, the 
patients’ P&S activity remains below that of 
the non-diseased subjects, suggesting a 
reduction in longevity. 

Comparing SB for the EDSh patient with 
that of the non-diseased, the two populations 
present with similar values of SB until about 

 18



REVIEW EDSh Review Vinik

age 45 (Figure 8).  Again, SB is a resting 
measure of total autonomic activity.  
Measures of total autonomic activity at these 
earlier stages continue to confound and are 
the basis for why these patients seem normal 
with the average test, because:  1) the patient 
is at rest (no additional energy is required 
and therefore the effects of oxidative stress  
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are not demonstrated), and 2) no other 
autonomic test is able to differentiate 
Parasympathetic activity from Sympathetic 
activity independently and simultaneously, 
so the absolute values are lost.  Beyond age 
45, the average patients’ SB remains high-
normal or becomes even higher, adding to 
the morbidity and mortality risks, whereas, 
the average non-diseased population tends 
towards low-normal SB, which is known to 
be protective in the older patients. 

As with Diabetes, SW & PE are both 
associated with a constellation of symptoms 
due to their effects on all other systems of 

the body [1].  In addition to Fatigue, these 
lead to Anxiety/Depression, brain-fog, 
memory and cognitive difficulties, sleep 
difficulties, GI upset, pain, headache or 
migraine, and more.  Leaky connective 
tissue causes inflammation and oxidative 
stress, exacerbating the above symptoms.  
However, with EDSh, PE with secondary 
(beta) SE may result in Mast Cell Activation 
Syndrome, Celiac Disease, and autoimmune 
disorders.  Mast Cell Activation Syndrome 
presents due to the (beta-)SE secondary to 
PE.  EDSh may involve Celiac disease due 
to the “leaky” connective tissue in the gut.  
We find that most autoimmune disorders 

Figure 8:  Age-matched comparison of 243 EDSh patients and 309 known healthy volunteers 
from Figure 1.  See Figure 1 legend and the text for details.
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associated with EDSh are secondary to PE 
and are relieved when PE is relieved.  Since 
most of these P&S effects present are 
challenge responses, these patients often 
appear normal at rest, which is when most 
patients are assessed.  Therefore, they are 
either not believed or misdiagnosed.  The 
rheumatological effects of inflammation and 
collagen disorder may misrepresent EDSh as 
other disorders such as Rheumatoid Arthritis 
and Lupus.  However, rheumatological 
disorders often accompany EDSh as a result 
of disordered collagen. 

Like with Diabetes, establishing and 
maintaining normal P&S balance both in 
response to challenge and at rest also 
reduces morbidity and mortality.  However, 
unlike Diabetes, the constant assault on the 
immune system prevents the 
Parasympathetics from remaining normal.  
In this way, the P&S are constantly being 
pulled out of balance to support the immune 
system and protect the body.  Therefore, the 
EDSh patient’s P&S is not able to support a 
balanced condition for very long.  In 
contrast, in Diabetes, once P&S balance is 
established, it may be maintained 
organically until some other clinical event.  
In EDSh, the next clinical event (another 
potential infection) may only be moments 
away.  Therefore, life-long maintenance 
therapy is likely to be required for the EDSh 
patient.  Fortunately, maintenance therapy 
may be limited to lifestyle and supplements, 
mainly antioxidants and anti-inflammatories, 
such as rALA and Ω-3 Fatty Acids, 
respectively.  As with Diabetes-induced P&S 
dysfunction, pharmaceutical therapy is often 
short-lived, helping to accelerate the effect 
of therapeutic doses of the supplements.  
Once the therapy protocol that works for the 
individual EDSh patient is found, it should 

be remembered, for it may need to be 
implemented if and when another serious 
clinical event occurs, including pregnancy in 
females, when they may need to be weaned 
of many of the pharmaceuticals at the very 
least. 

The Dysautonomia therapies mentioned 
above for Diabetes are applicable to EDSh 
patients.  EDSh patients, since many of them 
have been to numerous other physicians 
over many years, often have become 
desensitized to most pharmaceuticals used to 
treat P&S imbalance, especially if they are 
prescribed at the much higher clinical doses 
as may be indicated for the associated 
symptom.  P&S therapy requires low doses 
over time to gently normalize balance.  
Higher doses often create side-effects that 
further upset P&S balance [1]. 

In addition to therapy targeting the defective 
genes of EDSh and as with pancreatic- and 
insulin-targeted therapies in Diabetes, there 
may be a therapy that may target the 
connective tissue itself in EDSh.  Since the 
patient’s own collagen is defective (long and 
“stretchy”), perhaps (normal, short, and 
“stiff”) dietary collagen may be used by the 
patient’s body to “plug the holes” in the 
patient’s “leaky” connective tissue.  A 
preliminary investigation of this concept is 
underway [personal communication]. 

The P&S similarities between type 2 
Diabetes and EDSh may help to accelerate 
therapy protocols for the EDSh patients to 
help restore quality of life and productivity 
to this typically young portion of our 
population.  Other reports in this volume 
will provide more detailed analyses of SW 
and PE perspectives and Cardiology and 
Rheumatology perspectives on EDSh. 
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