
Background 

Dysautonomia or Autonomic Dysfunction is a term used to 
describe a collection of symptoms that results from the auto-
nomic nervous system not working quite right. The conse-
quence is an inappropriate pooling of blood volume (usually 
to the lower half of the body), inappropriate rapid drops and 
elevations in blood pressure, and inappropriate distribution 
of blood flow throughout the various organs of the body (too 
much to some and too little to others).  
 
The most notable organ 
affected is the brain and 
momentary interrup-
tions in the delivery of 
oxygen and nutrients to 
the brain leads to dizzi-
n e s s  o r  l i g h t -
headedness, tunnel 
vision, black-out vi-
sion (complete loss of 
vision), hearing per-
ception changes, and 
sometimes to loss of 
c o n s c i o u s n e s s 
(fainting). These most 
commonly occur when 
getting up from lying or 
sitting and this is 
known as orthostatic 
intolerance). Other 
common effects on the 
brain include foggy 
thinking, attention 
deficit, insomnia, 
mood disturbances 
and depression. 
 
The body’s attempts at 
correcting the drops in 
blood pressure and derangements in blood flow often leads 
to the heart suddenly racing (palpitations) and the ebb and 
over-correction of blood flow to the brain is likely responsi-
ble for migraine headaches.  Occipital headaches (back of 
the head)  and neck pain (coat hanger’s pain) also occur.   
 
The inappropriate distribution of blood flow often leads to 
poor flow to the arms and legs and this occasionally causes 

swelling of the feet or calves and often problems with tem-
perature control of the body. The sensation of feeling very 
cold or uncomfortably hot when others are fine with the sur-
rounding temperature is very common as is excessive sweat-
ing of the palms and soles. Other times, one loses the ability 
to sweat (anhydrosis). Sometimes the fingers and toes can 
become ice-cold and painful (Raynaud's phenomenon) and 
skin sensation is altered creating tingling of the arms 
(paresthesias), tremulousness or shakiness, joint pains, 
and facial pain.  

 
Perhaps because the 
blood flow distribu-
tion and blood pres-
sure throughout the 
body is not regulated 
well, the cardiovascu-
lar system constantly 
works very ineffi-
ciently causing great 
fatigue, generalized 
or leg weakness, and 
exercise intolerance. 
Indeed, autonomic 
dysfunction is though 
to be one important 
cause of chronic fa-
tigue syndrome.  
Because the auto-
nomic nervous sys-
tem also controls the 
gut, dysautonomia 
also often causes 
nausea, abdominal 
pain and digestion 
issues of various 
types.  The urinary 
bladder is also inner-
vated by this same 
system and so uri-

nary frequency and incontinence sometimes occurs.  
 
The number and severity of these symptoms and how much 
they interfere with one’s life fall on a continuum from mild 
and occasional to debilitating and continual.  When they in-
terfere greatly with normal daily activity, the term POTS 
(Positional Orthostatic Tachycardia Syndrome) is often 
used. 
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The Autonomic Nervous System 

To understand autonomic dysfunction and, perhaps more 
importantly, how to manage it, one must understand a few 
keys parts of the autonomic nervous system. This system of 
nerves is really two main subsystems of nerves; the para-
sympathetic nervous system and the sympathetic nervous 
system (see chart).  
 
When doctors speak of dysautonomia, they are usually refer-
ring to a dysfunction in the parasympathetic nervous system. 
(Dysfunctions can also occur in the sympathetic nervous 
system as well and this causes a whole other collection of 
signs and symptoms. Raynaud's Syndrome is an example of 
this).  

 
At least for purposes of un-
derstanding dysautonomia, 
the most important nerve in 
the parasympathetic nervous 
system is the vagus nerve. 
The vagus nerve is a nerve 
leading from the brain to the 
heart and most blood vessels 
and contributes in an impor-
tant way to helping deter-
mine the heart rate and 
blood vessel diameter.  That 

is why many times these symptoms are referred to as vas-
ovagal symptoms (such as vasovagal syncope); “vaso” refer-
ring to the vascular system and “vagal” referring to the 
vagus nerve. 
 
The importance of the vagus nerve really comes into play 
when a person changes posi-
tions such as getting up from 
lying to sitting or sitting to 
standing. When a person 
stands up, gravity pulls the 
body’s blood downward. The 
healthy response to this is for 
rapid blood vessel contraction 
and an increase in heart rate to 
force blood back upward. The 
combination of heart rate and 
diameter of the veins and arter-
ies determines the blood pres-
sure.  When the rate is too low 
and/or the blood vessels are 
too dilated for the situation, 
blood pressure drops and 
blood pools in the lower parts 
of the body.  

For those with dysautonomia, the vagus nerve does not act 
quickly or sufficiently enough and blood pools in the lower 
half of the body and blood pressure drops in the remainder of 
the body. 
 
In reality, those with significant dysautonomia have a very 
complex array of changes in the body that go beyond a sim-
ple dysfunction of the vagus nerve. One dysfunction that is 
particularly important is the body’s response to low fluid 
volume. In those  with severe dysautonomia, the kidneys and 
adrenals do not increase their secretion of renin and aldoster-
one. This leads to a failure to sense and respond to low 
plasma volume. This is important in management. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diagram of blood volume distribution in a healthy person and a 
person with dysautonomia while standing. In a health person, 
contraction of blood vessels reduces the size of the vascular 
’tank’. Coupled with an increase in heart rate, these actions 
maintain sufficient blood pressure and forces blood to the upper 
part of the body. Dysautonomia prevents these actions and 
blood pools to the lower half of the body. 
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Why is the brain the most notable organ affected?  
When one stands up, until the body’s normal mechanisms kick into gear, blood begins to pool downward. The first place that 
looses blood perfusion is the highest place in the body.  That’s the head for a person sitting or standing. This can best be un-
derstood thought the use of a simple analogy. 
 

The Body as an Inflatable Jumper:  
Indeed, the cardiovascular system can be thought of a little like a kid’s birthday party jumper castle. 
 

The castle only stays “plumply inflated” if: 

1) the sum of the parts that hold the air inside (the tank) doesn't expand, 
2) there is no more than a small leak from the tank that is relatively constant and 
3) there is a pump that is constantly pumping more air into the tank at a sufficient rate to 

replace the loss. 
 
Think of what happens when the circuit breaks and the pump stops pumping.  The jumper 
tank immediately begins to deflate.  Likewise, if the jumper workmen come along and 
decide the castle needed to be twice as big and opened a valve suddenly to inflate a new 
part of the tank or if one of the kids plays a prank and opens a valve such that air escapes 
more rapidly than can be pumped in, then  the castle begins to deflate. Indeed, the parts 
that crumple first are the castle turrets which are at the top of the jumper. 
 
The sum total of all the arteries in the body, large and small, are like the tank of the jumper.  These parts need to be pumped 
“plump-full” in order for the part at the top, the brain, to function.   If the pump, the heart, is pumping strongly and at the 
right rate, it keeps the exact amount of blood pumped from the venous pools into the arteries to keep the tank plump-full.  But 
if the heart rate suddenly becomes too low, then the tank, which is always returning blood back to the veins after the nutrients 
are used, loses it plumpness and deflates – particularly in the turrets (the brain). Likewise, if parts of the tank are suddenly 
repositioned higher above the pump, such a when a person stands suddenly, the turrets are always the first to pay the price 
with some deflation – if only briefly. So perfusion of blood to the brain is briefly interrupted in this way. 
 
This is where the vagus nerve comes into the story.  It is responsible for fine-tuning the heart rate and the diameter of the ar-
teries (vascular tone) which is another way of saying the size of the tank. Activation of the vagus nerve (increased vagal tone) 
slows the heart rate and dilates vessels.  Removal of vagal tone increases heart rate and constricts vessels.  This fine tuning 
keeps the blood pressure exactly where it needs to be in order to perfuse the brain.  When a person stands up quickly, the 
vagus nerve must act instantaneously to cause the heart rate to increase and blood vessels to constrict in order to ‘keep the 
turret plumply pumped’.  If it doesn’t do this just right, perfusion of the brain is poor and the series of symptoms sometime 
leading to fainting begins.  

Aldosterone Paradox 

Healthy; Under normal circumstances, low plasma volume is 
sensed in kidney (and in heart and aorta) and stimulates increase 
in plasma renin activity (renin), angiotensin II (A-II), and aldos-
terone (ALDO). Increase in plasma renin activity and aldoster-
one promotes salt and water retention, which leads to increase in 
extracellular fluid volume and plasma volume.  

Dysautonomia; There is failure to sense and appropriately re-
spond to low plasma volume. There is no appropriate increase in 
plasma renin activity, angiotensin-II, and aldosterone given the 
hypovolemia. Because plasma renin activity and aldosterone are 
not increased, salt and water retention is not increased, and 
plasma volume is not increased. 

Healthy                         Dysautonomia 



What Happens in Vagus…. 

Dysfunction of the vagus nerve almost always occurs as a consequence of a signifi-
cant, albeit often un-noticed bodily change, an illness, a physical trauma, a defi-
ciency or toxic exposure. Thus, most cases might be considered Secondary Dy-
sautonomia. However, there are some underlying etiologies that might be consid-
ered Primary Dysautonomia. These might include genetic defects in the compo-
nents of the autonomic nervous system or the rennin-angiotensin system. For exam-
ple, there is a known defect in the norepinephrine transporter protein that leads to 
severe dysautonomia.  Developmental Dysautonomia might be the term best to de-
scribe those that onset with normal growth spurts and menarche. 
 
Secondary Dysautonomia: “Ker-plunks” versus “Ripples” 
Its important to recognize that the long list of symptoms are secondary consequences following a primary event. Its often use-
ful to use the analogy of the healthy body being like a smooth surface of a pond. Something is dropped into the system that 
disturbs it, that causes a ’ker-plunk’.  Then the ripples follow on the surface.   Just about any systemic illness or trauma can be 
that ker-plunk and an endless list of inciting causes have been implicated. The most common causes in my experience are con-
cussions, mononucleosis, growth spurts, menarche, Ehlers-Danlos syndrome, drug toxicity, thyroid dysfunction and diabetes. 
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“Ker-plunks” 
Developmental 
Growth Spurt 
Menarche 
Excessive Exercise 
Deconditioning, prolonged bed confinement 
Anxiety (?) 
 
Trauma 
Concussion 
Sinus Surgery 
Chiari Malformation 
 
Infectious 
Mononucleosis 
Other viral illnesses 
Lymes disease, RMSF, Q Fever 
Pneumonia 
 
Endocrine 
Thyroid disorders 
Diabetes 
Pheochromocytoma 
Estrogen/Progesterone imbalance, pregnancy 
 
Nutritional 
Celiac Disease 
Nutritional Deficiencies 
Food Allergies 
 
Autoimmune illnesses 
Lupus,  
Voltage-gated potassium channel (VGKC) 
AAb 
Ganglionic Acetylcholine Receptor AAb 
Mast Cell Activation Disorders 
 
Genetic 
Ehlers-Danlos Syndrome 
Norepinephrine Transporter defects 

“Ripples” 
Head 
Dizziness/Light-headedness 
Near-Syncope 
Syncope 
Decreased/Blackout tunnel Vision 
Foggy Thinking/ Attention Deficit 
Anxiety/Panicky 
Migraine Headaches 
Facial Pain 
Neck Pain/”Coat Hangar Pain” 
Insomnia 
Mood Disturbances/Depression 
Chest 
Palpitations 
Racing Heart 
Increased heart rate when lying down 
Chest Discomfort/Pain 
Shortness of Breath 
Hyperventilation symptoms 
Abdomen 
Nausea 
Abdominal Pain 
Digestion Issues 
Urinary frequency/incontinence 
Extremities 
Acral coldness or Pain/Raynaud’s 
Excessive Sweating Palms and Soles 
Joint Pains 
Foot swelling and blood pooling in legs 
Systemic 
Fatigue 
Orthostatic Intolerance 
Tremulousness/Shakiness 
Weakness 
Exercise Intolerance  
Feeling Hot or Cold while others fine 
Excessive sweating 
Anhydrosis 

The healthy body in homeostasis & harmony 

<— The “Ker-plunk” disturbing  the system 

The ripples that follow —> 



Of note, in my practice I have cared for a few girls who were 
perfectly healthy until the day they head-butted a soccer ball 
or took a soccer ball to the head a little harder than usual. 
Another developed severe dysautonomia following a softball 
strike to the head. None of these led to seeking medical atten-
tion for the primary events.  While it is critical to seek out the 
ker-rplunk as its correction is tantamount to treating dy-
sautonomia, it should be noted that often times the ker-plunk 
may be in the past and done with (for example the residual 
effect long after mononucleosis or after a mild concussion). 
 
Developmental Dysautonomia 
Dysautonomia seems to commonly occur as part of the 
course of normal growth and development. Indeed, some-
thing very strange starts happening with the vagus nerve in 
many healthy people around the age of 9 and continues 
through late adolescence. About that time, the vagus nerve 
stops controlling heart rate and blood vessel diameter 
well.  Perhaps this is because rapid gains in height occur dur-
ing this age and the vagus nerve has trouble adjusting its in-
put to accommodate the new height.  In addition, the blood 
vessels of an adolescent are extremely healthy and able to 
dilate very well.  The combination of these two factors results 
in a person who develops vasovagal symptoms very easily 
under a variety of circumstances. Indeed, this can become 
even more pronounced in extremely athletic young people. 
Atheletic conditioning increases vagal tone naturally and also 
increases vascular compliance (makes ‘the tank’ more capa-
ble of stretching to new sizes quickly). 
  
Understanding this, its easy to 

see why much of 
autonomic dysfunction  
might be thought of as  

“an affliction of too much 
health”  

 
in that it’s the result of having such 
healthy and easily distensible arteries 
and a very active vagus nerve.  Hav-
ing said that, it’s a problem some-
times too of not treating well the 
“high performance machine” that is a healthy young body. 
This will be discussed later.  In some of these people, how-
ever, the autonomic nervous system becomes so dysfunc-
tional that it is quite debilitating and that is when its some-
times called POTS. For these folks, the question of an under-
lying predisposing set of factors always arises, such as a de-
fect in the norepineprhine transporter, making their secon-
dary or developmental dysautonomia really just the tipping 
point of an underlying Primary Dysautonomia. 
 

Page 5 Dysautonomia  

Common Circumstances 

The ‘ripples’ of dysautonomia, often vasovagal phenome-
non, can occur at what seems random times but there are 
certain circumstances when the symptoms are more likely to 
occur.  Here are some: 

 
Orthostatic Changes: One very com-
mon circumstance is with orthostatic 
changes (changing positions from lying 
to sitting to standing). An adolescent 
may stand up quickly but the withdrawal 

of vagal tone needed to allow the heart rate to increase and 
blood vessels to constrict does not happen quickly enough 
and a head-rush ensues.  Sometimes this is followed by black
-out vision and even syncope after several steps. This seems 
to be more exaggerated if the person was lying for a long 
time, say, watching TV or sitting and doing homework for 
hours. 

Exaggerated Flushing: The problem 
may not be confined to orthostatic 
changes but to other situations where 
excessive vasodi la tat ion oc-
curs.  Common times that vasovagal 
symptoms occur includes stepping 
out of a long, hot shower, having 

one’s hair combed by another, standing for a long time in a 
hot place, and having a tight constrictive collar. These are 
times when the body suddenly 
dilates the small vessels that send 
blood out to the skin.  This effec-
tively increases the tank size rap-
idly and blood pressure is lost 
centrally.  Again, this affects the 
organs sitting highest in the tank – 
the brain being the highest.  

 
Vagal Hyper-reactivity: Other common 
times that vasovagal symptoms occur is 
when the vagus nerve becomes over-
stimulated by other means.  Being that the 
vagus nerve is part of the bigger parasym-
pathetic nervous system, when other parts 
of the parasympathetic nervous system are 
activated, the vagus nerve sometimes gets 

dragged into it.  Urination and bowel movements requires 
activation of the parasympathetic system and so sometimes 
vagal tone increases and light-headedness occurs when one 
stands up from the toilet.  Nausea is a parasympathetic action 
in the gut that also spills over to the vagus nerve so fainting 
is a common outcome in circumstances involving nausea. 
These components are probably all tied into the phenomenon 
of squeamish folks fainting at the site of blood and gore. 



Additive Factors 

Hypoglycemia: Vasovagal symptoms occur more readily when 
the blood sugar is rapidly dropping and even more so when it is 
low (hypoglycemia).  This may be because the brain is receiving 
an independent insult in that not only is it losing perfusion from 
autonomic dysfunction, but was already starving for glu-
cose.  It’s also possible that the vagus nerve becomes all the 
more dysfunctional with rapid glucose drops. One consequence 
of this is that autonomic dysfunction seems to happen in slender 
people more possibly because they have no fat reserves from 
which to synthesize new glucose when hypoglycemic.  
 
Dehydration: Understanding the details of autonomic dysfunc-
tion thus far, its not surprising that having insufficient fluid 
available to fill the tank would be a problem.  Likewise, dietary 
salt, which pulls fluid into the blood stream, is also important in 
being able to fill the tank. 
 
Sleep deprivation: Being chronically tired also seems to in-
crease the symptoms associated with vasovagal syncope. This 
could also be an independent insult to the brain or the effect may 
be through a change in vagal activity. 
 
Growth Spurts: As mentioned before, the vagus nerve just 
seems to have trouble adjusting to new height.  
 
Excessive Exercise and Exercise deprivation: When a healthy 
young person finds themselves in a period of sedentary life, the 
symptoms of autonomic dysfunction often appear or worsen. 
Just as their muscles lose tone and strength from inactivity its 
likely that so too do their blood vessels leading to inappropriate 
vasodilation. However, excessive training can also lead to in-
creased dysautonomia. Training enhances vagal tone (makes the 
vagus nerve even more active and twitchy). It also increases the 
volume and stretchiness (compliance) of the tank. Finally, its 
likely that training leads to exaggerated fluid and electrolyte 
shifts during exercise and recovery that knock the body off its 
normal homeostasis (balance). In my experience, it is the athlete 
who has chronically intensely trained who then turns sedentary 
to pursue academics more rigorously, who is most risk of onset 
of dysautonomia. 
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Diagnosis of Autonomic Dysfunction 

There is no definitive test for autonomic dysfunction. The 
diagnosis is made by recognizing from the history a constel-
lation of any number of the typical symptoms occurring dur-
ing typical circumstances and made worse in the presence of 
additive factors. Before a diagnosis is made, the history 
should be consistent with way vasovagal dysfunction occurs 
as just described and all other causes should be ruled out as 
best as possible.  
 
History: The history is often typical; one has a long-
standing history of feeling dizzy, getting blackout or tunnel 
vision and sometimes fainting upon standing, sometimes 
palpitations are common with position changes, sometimes 
one has excessive sweating, chronic fatigue, frequent epi-
sodes of nausea and migraine headaches. Triggers include 
postural changes (standing up), excessive heat, a claustro-
phobic situation, hypoglycemia, pain, or an objectionable 
sight such as blood.  The most common history is that of a 
person fainting moments after getting up to a standing posi-
tion.  Often this is first thing in the morning and often times 
right after urination or getting up from the toilet. It’s usually 
before breakfast. Often times its after lying and watching TV 
for a long time or after standing from sitting while doing 
homework a long time.  Other common scenarios include 
after coming out of a hot shower or while having one’s hair 
brushed, while standing for a long time in a line, or in band 
practice while standing on a 
hot pavement, while stand-
ing in the lunch line waiting 
for food, while standing in a 
crowded, hot, church.  Also, 
following an episode of ex-
treme pain or following the 
sight of blood or other ob-
jectionable sight.  
 
History of Syncopal Episodes: When fainting is involved, 
the history should include prodromal symptoms (symptoms 
that precede the loss of consciousness. Light-headedness, 
spots before eyes, tunnel vision, black-out of vision, hearing 
changes where those talking around sound distant or other 
change, nausea are all common feelings just before faint-
ing.   It’s rare for a person who had a vasovagal event to sud-
denly loss consciousness without any symptoms beforehand.  
The history should not include the feeling of palpitations 
or a racing heart as the first sensation before lightheadedness 
and fainting. Fainting should not occur while in the midst of 
heavy exertion but it may occur during the recovery from 
exertion. The history should also not include any seizure-like 
activity before or in the early part of loss of conscious-
ness.  However, seizure-like activity is very often seen when 



one is recovering from a vasovagal syncopal event.  Uncon-
sciousness should be very brief with vasovagal syncope; on 
the order of 30 to 60 seconds.  
 
Family history should also be carefully evaluated.  This is 
mainly to increase suspicion of other more serious causes of 
any symptoms.  Having said that, those who have autonomic 
dysfunction often have a parent who also had similar epi-
sodes when they were the same age. 
 
Examination:  Typically, there are no unusual physical 
exam findings in a person with autonomic dysfunction.  Or-
thostatic blood pressure measures in the lying, sitting and 
standing position almost always reveals a nearly constant 
blood pressure but may reveal a heart rate rise that is greater 
than 20 faster than the lying position (orthostatic 
changes).  Also, very often the evaluation is taking place on a 
day different from the most recent event and so any ’additive 
factors’ glycemic state, hydration status and amount of sleep) 
are no longer present and no abnormality is found. 
 
Studies: An ECG and echocardiogram swill likely be per-
formed to rule-out structural and electrophysiologic causes of 
many of the symptoms.  If there is any suggestion of seizure 
as a cause, a neurology referral should be sought and an EEG 
may be in order. If there is any suggestion that an arrhythmia 
is the cause, event recorders, and a Holter monitor may be 
ordered. Tilt-table test is rarely performed in pediatrics as the 
sensitivity and specificity in young people are very low as 
shows little information over the orthostatic pressure meas-
ures that should be done with vital signs. 
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Laboratory Testing: In search of the ’Ker-plunk’  
Depending on the severity of symptoms or grade of dysfunc-
tion, blood and urine is often tested. Those with severe dys-
function may undergo a very large battery of tests. The bat-
tery of lab tests I perform and the sequence of testing I often 
employ can be found in the supplement in the back of this 
piece.  
 
Various signs and lab studies can differentiate POTS into 
Neuropathic POTS with loss of sweating in the feet and 
impaired NE release in response to orthostatic stress. Hy-
peradrenergic POTS with increased central sympathetic 
drive with standing NE levels of >600 pg/ml, fluctuating 
blood pressure with hypertensive responses to standing. 
High flow, low-flow and normal-flow POTS.  
 

Special “Ker-plunks” 
Consideration of certain etiologies 

 
Ehlers-Danlos Syndrome There is a strong connection be-
tween Ehlers-Danlos and POTS. This is mainly with the hyper-
mobility type (Type 3) and vascular type (Type 4). Type 3 has 
joint hypermobility with frequent dislocations as hallmarks and 
is associated with defects in the COL3A1 or the TNXB gene. 
Type 4 is autosomal dominant affecting the COL3A1 gene. 
These have high risk of  vascular complications including dila-
tion of the descending aorta, and easy bruisability. Ehlers-
Danlos is also strongly associated with chiari malformation and 
therefore there needs to be high suspicion of any patient whose 
symptoms appear to be more consistent with a basilar mass than 
dysautomomia. For example, the patient may have typical ex-
tremity paresthesias and incontinence but also have patellar 
hyper-reflexia and increased lower extremity tone.  A Head 
MRI is indicated in this case. Co-consultation with a neurolo-
gist, neurosurgeon and orthopedic surgeon is advised. 

 
Mast Cell Activation Syndromes: Rarely a patient may pre-
sent with symptoms of syncope that seem to be secondary to a 
noxious stimuli (smell of chemicals or smoke etc) or are associ-
ated with urticaria. Work-up of  these patients might include 
measure of serum total tryptase and other markers of massive 
mast cell activation. Patients with suspected MCAS often have 
other allergy/immunology issues and therefore may benefit 
from co-consultation with an allergist. 

ECG, Holter/Event Recorder, Echocardiogram Metabolic Testing 
with VO2max, Pulmonary function testing, and Tilt table testing. 

MRI of patient with Ehlers-Danlos with Chiari malformation. 

 



Grades of Autonomic Dysfunction 
The severity of symptoms of autonomic dysfunction fall 
along a continuum from normal function to debilitating and 
which interfere with activities of daily living. Somewhere 
along that continuum is a point (perhaps Grade III on the ta-
ble below) at which patients are identified as having POTS. 
These patients usually require meticulous care and often a 
medication that has been particularly tailored to their needs 
and responsiveness.  
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Treatment of Dysautonomia 

“Managing the Ripples” 

Now that the pathophysiology of autonomic dysfunction is 
understood, it’s easy to understand the ways to minimize the 
effects of vasovagal hyperactivity during the years it may 
affect an individual.  Basically, it begins by realizing that the 
young body is a high-performance machine and needs to be 
treated as such.  Just as you would not put cheap gasoline 
and oil in a Ferrari and not maintain all its fluids correctly, 
you should not put cheap food and drink in your body and 
not maintain its fluids correctly.  The management of auto-
nomic dysfunction is most often entirely lifestyle 
changes.  In the rare event that these don’t work, however, 
pharmacologic management often does the trick. 
 
“Think of  the young body as a high-performance 
sports car; just as you would not put cheap gaso-
line and oil in a Ferrari and not maintain all its 
fluids correctly, you should not put cheap food 

and drink in your body and not maintain its fluids 
correctly.”  

Lifestyle Habit Modifications 

1) Eat a healthy diet with frequent 
meals of a low-glycemic-index 
diet.  Eat 5 meals a day; breakfast, 
lunch and dinner and two snacks in 
between. Make sure there is protein 
and fat in every meal.  Make sure 
the carbohydrate chosen is complex 
and slowly digestible. The idea is to 
eat in such a way that blood glucose 
is maintained evenly throughout the 
day and minimal insulin is released 
from the pancreas.  Swings in blood 
glucose increase vasovagal symp-

toms.  For those that do not have many GI symptoms, a 
very good example of a diet that helps manage vasova-
gal syncope well is The South Beach Diet. 

http://www.southbeachdiet.com/sbd/publicsite/how-it-works/faqs.aspx 
 

“Caring for patients with dysautonomia is to 
be in search of the ‘ker-plunk’ while  

managing the ‘ripples’” 



For those with evidence of GI dysmotility, I recommend a 
modification of the South Beach Diet to include the rules of 
the low-FODMOP diet. See the addendum at the back of this 
piece. Our “Kids in Action/Athletes in Action “ Program nutri-
tionists can guide patients with their diet and activity. See 
details of this program in the addendum. 
 
2) Hydrate Well. This is with water or flavored waters that 
have no sugars added. The amount required to hydrate varies 
with metabolism, activity level and environment.  A typical 
adolescent would be required to drink three 750 ml bottles of 
water each day in addition to what they normally drink at 
meal times.  If they work-out, they need to drink more.    One 
can judge if they are well hydrated if they need to go to the 
bathroom several times a day and their urine is diluted (clear, 
not concentrated).  

3 bottles on an inactive day, more if working out or 
sweating a lot 

 
3) Salt Addition.  If one is eating a typical Western Diet 

which includes frequent fast foods and 
processed food, one is not eating the 
type of diet described above and is al-
ready taking in excessive amounts of 
salt.  However, when one eats consis-
tently healthily with fresh fruits, vegeta-
bles, meats, fish, and dairy, and whole 
grains, salt in the diet is much less and 

addition of salt may improve symptoms. This is a recommen-
dation for young, healthy people with normal blood pressure 
and its because they have such pliable blood vessels that they 
are able to tolerate salt well and indeed need it added to their 
diet. When a person becomes older, and their blood vessels 
become stiff, they need to avoid salt as it causes hyperten-
sion.  The sources of salt in the diet should be carefully cho-
sen. It should not come from unhealthy snack foods like 
French fries or potato chips but rather from nuts and sun-
flower seeds. The exact amount of salt to add 
and its affect at relieving symptoms is differ-
ent for each person. Experts in autonomic 
dysfunction believe that 4 to 7 grams of salt 
per day is needed to manage this issue but 
varies with salt metabolism, activity level 
and environment – basically, how quickly 
one loses salt through sweat. One should aim 
closer to 7 grams per day if one sweats a lot 
with activities and work-out often.  
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Often times, this amount of salt 
cannot be obtained from snacks 
and by salting one’s food and that 
is when salt tablets become 
handy.  Thermatabs are a rec-
ommended buffered salt tablet. 
These can be purchased at Ama-
zon.com or Drugstore.com. 
 
4) Good Sleep Habits. A full 

night’s restful sleep helps reduce symptoms of vasovagal 
hyper-reactivity. For adolescents, this means 8 to 10 
hours of sleep each night. In my experience, restful sleep 
is often disrupted in patients with autonomic dysfunction 
and all efforts need to be made to restore this.  Helpful 
techniques include implement-
ing a consistent nighttime rou-
tine that includes a consistent 
bedtime, starting one hour be-
fore bedtime, begin strict 
avoidance of all electronic 
screens (computers, tv, cell 
phones), drinking herbal tea, and taking melatonin 1 to 
10mg each night. 

 
5) Consistent Aerobic and Strength Training Exercise.  
Exercise such as running, biking, swimming, or even brisk 
walking, if its done a regular basis, likely tones the blood 

vessels and makes them less likely to dilate inappropriately. 
Strength training exercises designed to strengthens the 
‘muscle pumps’ in the lower half of the body helps maintain 
blood volume in the upper half of the body when standing.  
I strongly recommend at least 30 minutes of aerobic activity 
where the heart rate is maintained at 150 beats per minute for 
the duration of exercise. That means that if you were to take 
your pulse during exercise for a 6 second count, your pulse 
should be 15 beats during the 6 seconds.  
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For those with Grade III dysautonomia, a regimented exer-
cise program beginning with recumbent exercises including 
recumbent bike, rowing and swimming with the aid of a 
physical therapist are strongly recommended.  A 6-month 
advancing training schedule is given in as an addendum. 

6) Use of Compression Garments.  
Calf stockings and thigh-high tights. 
Arm sleeves may be added for addi-
tional effect.  These should be fitted 
to produced 20 to 40 mmHg of com-
pression as measured by pedal Dop-
pler with lower calf manual BP cuff 
with and without garments. Ideally, 
these should be fitted for pressure-
effect prior to purchase so  See ad-
dendum in back on types, brands and  
physical and web addresses to pur-
chase. 

 
7) Avoidance of Activities that Worsen Symptoms. Avoid 
exposure or at least vigorous activities in hot weather. Avoid 
hot showers. Avoid sudden head-up postural changes, Avoid 
prolonged recumbency, Avoid large heavy meals, Avoid al-
cohol. Avoid caffeine. Avoid over-doing activities such as 
late night partying with friends and pushing oneself on week-
ends to keep up with friends. These usually lead to set-backs 
that can have repercussions the rest of the week. 
 
 
 
 

8) Recognition of Early Symptoms. 
Progression of vasovagal symp-
toms to syncope can be aborted if 
the early symptoms are recognized 
and acted on.  Whenever light-
headedness advances to a change in 
vision or hearing, lie down flat im-
mediately to get the head and heart 
at the same level.  Gravity is then 
out of the equation and blood flow 
to the brain is restored.  It’s even 
better to raise the legs against a 
wall or placed on a chair to help 
further drain blood toward the head.  While this might seem 
embarrassing to suddenly lie down in front of friends and 
school mates, it is much safer and less embarrassing than 
fainting.  Also, it saves calls to 911 and trips by ambulance to 
the emergency room as well as costly head MRIs.  

 
9) Use of Physical Counter-maneuvers: When vasovagal 
symptoms strike and lying down is not possible, then move 
around to use leg muscles. Do activities as such as; 
-leg crossing,  
-bending forward,  
-placing a foot on a chair,- -making fists,  
-active contraction of abdominal and buttock muscles. 
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10) Avoidance of Medications that Worsen Symptoms. 
Many drug classes can unmask or worsen the symptoms of 
autonomic dysfunction and should be withdrawn if possible 
or avoided if considered for other reasons. A list of these 
classes is given in the table. 

Special Note on Altered Consciousness and Driving:  
Syncopal events that are 
deemed to be vasovagal in 
origin usually do not re-
quire reporting to the 
DMV and restrictions 
from driving.  However, 
any loss of consciousness 
that occurs without warn-
ing or is otherwise worri-
some for the wellbeing of 
the patient or others, re-
quires a report to the 
DMV and a restriction to 
driving.  In California, the restriction is usually for 6 months 
and release from restriction requires a doctor’s signature. 
(Form DS 326)  More information can be found at  
http://www.dmv.ca.gov/dl/driversafety/lapes.htm 

Pharmacologic Intervention:   
Lifestyle habit modifications are usually sufficient to minimize symptoms is those with Grade I dysautonomia. Grade II dy-
sautonomia may be able to get away with lifestyle modifications as well if they are strictly adhered to. The more severe and 
debilitating the symptoms, the more meticulous one needs to be about adherence to these habits  However, when a clear trial 
of these measures fail to work which is often the case in those with POTS, then medications can sometimes help.  
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Selection of Medications for management: 
 
I’ve developed a system for myself in the selection of the 
medications. While taking into account the many factors that 
make an individual unique (such as presence of underlying 
reactive airways disease making beta blockers a less desir-
able choice), as well as taking into account the most likely 
form of dysautonomia present, much of the selection is based 
on the top-rated symptoms the patient has ranked at each 
visit. Each visit, the patient either verbally or on the work-
sheet (in addendum) completes a ranking of their symptoms 
based on most impactful in their life for the past week. They 
then rank each symptom on a scale of 0 to 100% where 0 is 
as bad as ever (allowing for them to sink into negative num-
bers as needed should symptoms become even worse) to 
100% which is defined as completely resolved. These can 
then be summarized from the worksheet as given below. 

Usually only a single medication is adjusted at each visit with 
the exception of support medications such as Ondansetron 
and pain relief medications. The medication selected is in-
tended to work on improving one of more of the top rated 
symptoms.  Adjustments are usually allowed to take affect 
and be monitored over a two week period with occasional 
fast-tracking to once weekly if a patient is particularly strug-
gling.   
 
The 3 most common medications trialed first are fludrocorti-
sones, midodrine and metoprolol as dizziness, fatigue and 

orthostatic symptoms are often at the top of the list.  I have 
found that the success rate with midodrine in relieving fa-
tigue and orthostatic symptoms is higher than fludrocorti-
sones which is higher than metoprolol.  But midodrine must 
be given at least three times daily and often four times daily 
and this schedule is not often tolerated by patients. See de-
tails of these medication separately.  Fludrocortisone is given 
at a starting dose of 0.1mg per day and can be doubled to 
achieve full effect.  Occasionally, fluid retention limits the 
dose to 0.1mg daily. 
 
If palpitations or migraine headache is near the top of the list, 
I often select metoprolol as the first or second medication so 
long as asthma is not a significant part of the history. If there 
is doubt or if chest pain and shortness of breath are included 
in their symptom list, I will exercise test patients while per-
forming PFTs to rule out significant asthma before initiating 
the beta-blocker. 
 
If foggy thinking or attention deficit is near the top of the list, 
I will select guanfacine as a second or third choice. I would 
only select this medication first in the cases of hyperadrener-
gic POTS with documented hypertension as its vasodilatory 
effects would not be well tolerated in classic POTS patients 
without first developing a solid pharmacologic base with 
pressor medications such as midodrine or vascular expander 
medications such as fludrocortisones.  I included Adderall 
and Concerta on the list as they are used commonly in POTS 
but I try to minimize their use given the potential for interfer-
ing with sleep/wake cycle, their potential for anorexia and 
even their tendency to reduce physical activity (they are after 
all used to quell hyperactivity). Finally, they are addictive. 
 
Patients that have concomitant depression may benefit dou-
bly from the vascular and neuropsychiatric benefits of Well-
butrin, Celexa, or Effexor. Of the 3, I believe I have had the 
most success with Wellbutrin. 
 
As joint pain, extremity paresthesias, face, chest and abdomi-
nal pain move up the list, I will often add gabipentin or pre-
gabalin to manage these symptoms. 
 
In a few patients with POTS who seem to have mood adjust-
ment issues and/or erratic cycles, I have found that initiation 
of oral contraceptives relieves POTS symptoms alone. 
 
Because many of these patients have GI disturbances and this 
may interfere with the good nutrition plan so basic in their 
therapy, I liberally prescribe ondansetron. 
 
Once a combination of medications is found that produce 
improvement scores to near 100%, they are usually left alone 
for a full year before trying a person off the medication again 
to see if the symptoms return. 
 

 

Example of a patient’s  rating of symptoms from the previous 2 
weeks. Symptoms are ranked from the most impactful to least 
and then given a percent improvement from 0 (as bad as ever) 
to 100%  (completely resolved) with the option of going into 
negative numbers (worse than ever). See “Symptom Scoring” 
in addendum. 
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Pharmacogenetic Testing 
 
Many patients with Grade III dysautonomia require multiple 
medications for treatment. They often come after having 
failed or reacted poorly to a long list of medications in the 
past. I have come to rely very much on pharmacogenetic test-
ing to inform on why a patient may not have tolerated a 
medication well and how to best select medications as they 
launch into what is likely to be polypharmacy.   

This testing can be performed very rapidly by the Mayo 
Clinic. See the laboratory section in the addendum for a typi-
cal lab requisition.  Once  results are returned, a pharmacoge-
nomic/Drug Matrix can be assembled and this gives some 
guidance on which medications to avoid, which to attenuate 
dosage, which to push further dosage, and which might be 
used strategically to enhance or inhibit the degradation of 
another medication. 
 

Example of a Pharmacogenetic/Drug Matrix showing the results of this patient’s CYP and Serotonin Receptor and Trans-
porter profile. Based on these results, this patient should not have any detectable issues with fludrocortisone, guanfacine, 
Lyrica or Wellbutrin. Midodrine and ondansetron are expected to be rapidly metabolized by CYP2D6 which is heterozygous 
for a copy of gene known to have rapid metabolism. This does not mean they will not be useful for this patient but they likely 
will require higher and more frequent doses than usual. This bore out to be true for this patient that found midodrine at 10mg 
four times daily gave the most benefit.  This matrix also informs that Concerta might be the better choice over Adderall should 
that class of drug be considered. This patient did not respond well to Prozac and these findings inform why that is so. Not only 
is Prozac rapidly metabolized but both the serotonin transporter and A2/C2 receptor are not favorable for SSRI use. The same 
would be true of the other SSRIs present. This made Wellbutrin the obvious choice. Wellbutrin has the added benefit of inhibit-
ing CYP2D6 allowing midodrine, and if needed, metoprolol, more favorable metabolism. 
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School Attendance 

A good number of my patients find that they cannot keep up 
with the rigors of a full school schedule. I actively participate 
in helping arrange 504 plans and home schooling for some-
times as short as a single semester or as long as a few years 
straight. On-line high school courses of high quality that are 
accepted as credit by most high schools have made this deci-
sion easier.  

Prognosis 

The most common form of  dysautonomia, developmental 
dysautonomia, which is usually Grade 0 to II, has a very 
good prognosis. It tends to peak at about age 16 or during the 
years of greatest growth velocity and then slowly fade away 
in young adulthood. About 80% of adolescent-onset Grade 
III dysautonomia resolves by mid-20s.  What’s not clear is 
whether the body adapts where the vagus nerve becomes less 
hyperactive and the blood vessels stiffer or whether the per-
son afflicted simply develops lifestyle habits that become 
second nature. They know intuitively that they can never 
miss a meal and naturally keep well-hydrated least they not 
do well. 

POTS Pretenders 

Occasionally chronically repetitive syncopal events with un-
usual histories arise. Work-up of these reveals no underlying 
cause and yet the history is still not consistent with a vasova-
gal mechanism. Sometimes these are due to narcolepsy, con-
version reactions, or malingering.  Treatment with lifestyle 
changes and the above medications may prove ineffective in 
these cases. There may be a role for cognitive therapy in 
these situations. 
 

You are not alone 

Nearly every adolescent has some degree of autonomic dys-
function. Most have grade 0 to I where they feel a head-rush 
and get blackout vision when getting up quickly. Those with 
the more severe grades that interfere with life and sometimes 
lead to withdrawal from school are less common yet much 
more common than one might think. There are several sup-
port groups promoting awareness, research and public advo-
cacy . 

http://www.dysautonomiainternational.org/index.php 

 
Dysautonomia SOS  
is found on tumblr 
http://dysautonomiasos.tumblr.com/POTS 
 
 
 Dysautomomia Youth Network of America provides patients 
and parents with ongoing support and information. 

www.dyninc.org 
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Addendum: Symptom Scoring   
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Addendum: Symptom Scoring   
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Addendum: Laboratory Testing  

Dysautonomia Lab Panel I 

Dysautonomia Lab Panel II 
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Pharmacogenetic Lab Panel  

Genetic Lab Panel for Ehlers-Danlos Types 1, 3 and 4 

Addendum: Laboratory Testing  
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Addendum: Diet: Combining the South Beach Diet with the Low FODMAP Diet 
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Addendum: Diet   
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Addendum: Diet   
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Addendum: Compression Garments  

Correctly Fitting  Compression Garments 
 
Prior to purchase of your compression 
garments, its important to fit them so 
that they compress with the correct 
pressure. Ideally, compression tights 
should compress between 30– 40 
mmHg , socks and calf sleeves should 
compress between  20 - 30mmHg. 
While trying them on, the posterior 
tibial blood pressure should be meas-
ured with and without wearing the gar-
ment to determine the pressure differ-
ence. A manual blood pressure cuff 
should be inflated slowly while listening 
to the Doppler flow signal disappear. 

2XU http://www.2xu.com/ 

CEP Compression http://www.cepcompression.com 

Shockdoctor https://www.shockdoctor.com/ 
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Addendum: Physical Conditioning Prescription   
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Addendum: Physical Conditioning Plan and Schedule  



  Page 25 Dysautonomia  

Addendum: Physical Conditioning Plan and Schedule  
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Addendum: Kids in Action/ Athletes in Action Program  

Activity is an important ingredient to a healthy 
growing body.  KIDS IN ACTION and ATHLETES IN 
ACTION are research-based behavior-
modification programs focusing on nutrition, ac-
tivity, and psychosocial health.   

 

 Initial Enrollment Orientation 
 Comprehensive Health Assessment 
 Optional Functional Diagnostic Testing 

including: 
      Micronutrient Testing 
      Digestive Health 
      Cholesterol/Lipoprotein Profiles      
      (see website for more information) 
 Blood Chemistry Testing   
 Personalized Nutritional Counseling   
      Virtual or In Person 
 

 A Physical Fitness Assessment 
 Measurement of VO2-max, the gold 

standard of fitness measurement 
 Body morphology measurements in-

cluding: 
 BMI 
 Muscle mass 
 Percent body fat 
 Percent of total body water 

 

Our Programs Includes 
  

Any costs may be off-set by health insur-
ance if the goals include the concurrent 
management of any medical issues such as 
those listed in this brochure.  See our web-
site for additional information.  

Flagship Clinic: Pleasanton 
5933 Coronado Lane, Suite 104 

Pleasanton, CA 94588 
(925) 416-0100 

www.heartofthevalley.us 
 

Satellite Clinics: 
Fremont, Tracy, Brentwood, San Mateo 

Please visit our website for locations and directions. 
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Addendum: Kids in Action/ Athletes in Action Program  

ATHLETES IN ACTION is a complete health 
management program for young people 8 to 
20 years old who are involved in competi-
tive sports and who need additional sports 
nutrition education; especially for athletes 
with asthma or dysautonomia (fatigue, diz-
ziness, and excessively racing heart.) It 
complements our successful KIDS IN ACTION 
program.  
 

Athletes In Action 

Program Benefits Include: 
 Nutritional coaching 
 Tools and resources to strengthen focus 

and concentration to improve perform-
ance  

KIDS IN ACTION is designed for children and 
adolescents with: 
 Weight concerns 
 High cholesterol 
 High blood pressure 
 Metabolic Syndrome 
 Pre-diabetes 
 Dysautonomia (excessive fatigue, dizzi-

ness, fainting, racing heart, nausea, and 
headaches) 

 Gastrointestinal Imbalance 
 

Body Mass Index (BMI) Percentiles 
Example of a patient in the program who lost 50 lbs  

(253 lbs to 203 lbs) over an 18 mo period with  
normalization of BMI and blood pressure. 

Kids in Action 
 KIDS IN ACTION  is not a diet. Instead, it is 

a program that help participants achieve 
healthy lifestyle habits whether it’s eating 
or managing behaviors. They are provided 
the tools to lead a healthy lifestyle for to 
achieve long term results. 
 
Goals are set individually and may be 
adapted to reach a specific fitness level, 
healthy blood pressure, cholesterol level or 
healthy weight.  Ongoing monitoring of ac-
tivity plans is a significant part of our sys-
tem. 

  


