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Overview of Autonomic Disorders — Dr. Blair Grubb

e Somatic nervous system is a 1:1 mapping of brain cell to peripheral cell

e Autonomic nervous system is a nonlinear system of 1 to many, unlike the central nervous system (which is why you can identify exactly
where a stroke has occurred in the brain)

e Autonomic ganglion is like a “junction box”

e This nonlinear system allows a small amount of brain tissue to cause a lot to go wrong

e Hypothalamus measures everything and send out directions

e Autonomic nervous system is composed of the parasympathetic and sympathetic nervous system. It’s currently the model that is being
used; however, there are things that don’t fit into this. Since we don’t have a new model that accounts for those things that don’t fit so
we are still using this one.

e Theory: Could pure autonomic failure be a form of Parkinson’s??

(Note: He had a lot more slides with a lot of good information but didn’t have time to go through them.)
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The New Horizons of Autoimmune POTS — Dr. Artur Fedorowski (cardiologist)

e An autoimmune disease is caused by autoantibodies or Tcells that attack molecules, cells, or tissues of the organs that produce them
e OPRCL1 — controls pain; perhaps this receptor doesn’t work in POTS? Can this cause fibromyalgia?

e Doctors “ignore” patients because they feel like a failure because they can’t help

e EDS may make someone more vulnerable to autoimmune diseases
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Gastrointestinal Disorders in Dysautonomia: From Dysmotility to Immunology — Dr. Laura Pace

Parasympathetic innervates motility; sympathetic slows

Functional disorders such as IBS, dyspepsia is just groupings based on symptoms

Rome Foundation — classification of disorders; up to Rome 1V, organized by disorders of gut-brain interactions

Minor esophageal disorders include ineffective motility (common in dysautonomia)

Major esophageal disorders include Achalasia (esophagus doesn’t tighten or will tighten all at once). Loss of neuronal cells and increase
in mast cells is seen in these patients.

Antroduodenal-Jejunal Manometry is considered he “gold standard” in testing motility but not readily available. Testing will help
determine if it’s a nerve or muscle issue.

Smart Pill reveals issues in patients who may have a normal gastrointestinal emptying scan

She sees a lot of patients whose initial symptom was abdominal pain

MALS surgical outcome is 30-70%

Hypothesis: Vascular MALS is a subset of neurogenic MALS

Surgical decompression if caught early can fix nMALS; immunological treatment in addition if caught later

12



COMMON DEFINITIONS

Motility — describes movement

Transit times — time it takes 1o move
through a segment, i.e., gastric emptying
Manometry — a measurement of pressure

Lumen — inside of the gastrointestinal tract

Intraluminal pressure — pressure
measurements from inside the
gastrointestinal fract lumen

U HeALTH
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GASTROINTESTINAL MOTILITY TESTING

Transit time studies
— NM gastric emptying studies

— Other scintigraphy testing
— Sitz marker study
Manometry based studies

— Esophageal
— Anfroduodenal-jejunal

— Colonic
— Anorectal

SmartPill wireless motility capsule CQ
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Exercise Rehabilitation in Dysautonomia — Dr. Tae Chung

POTS patients tend to not faint because the baroreceptor Reflex (“pressure gauge”) is intact

Skeletal muscles in lower limbs act as a pump

Normal cardiac output is 4-8L; during exercise, this increases to 20-25L

3 types of exercises: endurance, cardiovascular, resistance

Every 3 —4 months you should challenge yourselves and gradually increase

Target heartrate is most practical measure to determine target exercise range; if that isn’t accurate because of beta blockers, you can
use the Borg scale (Perceived Exertion Scale); POTS patients should target 13-18 on that scale

Perhaps start with core strengthening before starting cardiovascular or endurance exercise
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POTS 101 — Dr. Satish Raj

40-50% POTS patients meet Chronic Fatigue Syndrome criteria
POTS is not a fainting disorder, it is a FEELING faint disorder
Peak age of onset is 14

Emphasis on expercies — 4x/week, 30-60 min

Beta blockers are effective at low doses only

SNRIs tend to make POTS symptoms worse

19



'POTS: Treatment Approaches
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Oral Water
Increase Salt (diet vs. tablets)

Fludrocortisone
Octreotide
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Hemodynamic Agents
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Midodrine
Propranolol
Pyridostigmine
Ivabradine (emerging)

Behavioral Therapies
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Managing Refractory Mast Cell Activation Syndrome in Dysautonomia — Dr. Anne Maitland

Mast cells talk to nerves all the time

Mast cells are not blood born, they are tissues

Mast cells start in bone marrow and get called into action

100 trillion microbes on our body’s surface area

“We do not know what a normal tryptase level is. | REPEAT: We do not know what a normal tryptase level is.”

You should get a baseline tryptase and then when you are having a reaction, get a level measured. You may have trouble getting ER
docs to run this. Her trick: You can often get them to order a metabolic panel and then Dr. Maitland will call and ask the lab to add a
tryptase test to it

If your tryptase > 6, see if you have a duplicate tryptase gene (Gene by Gene cheek swab)

Mayo Clinic is about to come out with a spot urine test

Mast cells are worse at night

Dr. Maitland likes the Tricyclic Antidepressant Doxepin at night

Question was asked about Xolair and whether there was benefit to dosing at about 300; Dr. Maitland said Yes but it may be difficult to
get insurance to cover it
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Autonomic Testing & Small Fiber Neuropathies — Kamal Chemali

e EMG shows only large fibers

e Autonomic testing includes Valsva, Themoregulatory sweat test, CardoVegal test (response to deep breathing)
e Vitamin B12 deficient needs MMA; Homocysteine to confirm

e Alcoholisn’t good for POTS patients
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Ehlers-Danlos Syndrome, Cognition & Dysautonomia — Dr. Amanda Miller

2018 Research Study found that brain fog in POTS is not only experienced when standing; experienced just as much laying down
There is no gene associated with hEDS

In 2017, new diagnostic criteria came out which is more stringent and many people who were previously diagnosed with hEDS are now

diagnosed with Hypermobility Spectrum Disorder
Dr. Miller performed a study to show that those with hEDS had “floppy veins” which could make them more prone to POTS
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Sjogren’s Syndrome and the Autonomic Nervous System — Dr. Brent Goodman

e Diagnostic testing for SS is horrendous

e “Autonomic dysfunction in SS is typically mild” is a myth as he believes 50% show autonomic symptoms
e Common for autonomic disorders to sweat less in legs/feet and more in forearm/head

eSS commonly with non-length dependent neuropathies

eSS prevalence much higher in elderly; could be that it takes that long to diagnose

e SSA —low % coincidence with SS

e Gl symptoms are common

e Dry eyes, dry mouth doesn’t commonly occur initially

e Lip biopsy is negative for 27% of those that have SS
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Things we don't know but

should...?
Does SS result in POTS or does POTS
increase the risk for SS?

Is POTS better considered a primary form of
autoimmune autonomic neuropathy in some
patients, and SS is just another autoimmune
condition?

Are there_ autoantibodies more relevant to
autonomic dysfunction in POTS patients?

Who should be treated with immunotherapy?
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Vitamin Deficiencies and POTS: The Tip of the Iceberg — Dr. Svetlana Blitshteyn

Vitamin B6 can cause neuropathy when too low and too high

Vitamin C — mast cell stabilizer and recommended for those with EDS

Vitamin B12, Iron, and Vitamin D are the most common deficiencies in POTS patients

Vitamin B1 (Thiamin) — depletion can occur within 14 days. You can especially become deficient if you don’t eat grains, dairy, and meat.
Deficiency symptoms may mimic or worsen POTS symptoms

Had a patient with a slightly lower B1 level and saw miraculous improvement with a B1 supplement in just days\

Thiamine Hydrochloride dosage — 100mg/day for 4 weeks

Whole blood vitamin B1 test is more accurate than serum; normal values are 78-185; however improvement is seen with this
supplement for those that are just marginally below normal levels (72-76)

Approximately 6% of POTS have a thiamin deficiency, which is a higher prevalence than non-POTS population

Thiamine modulates the release of acetylcholine; a deficiency leads to less acetylcholine in the brain which can lead to memory loss
Even though you may be in the “low normal” range, a supplement may help
MTHFR — not important to know

B12 can also cause issues if the value is too high

42



2 Abs, muscarinic Ab;
type I receptor A

PO oimmunc 3
Jhﬁhil‘ﬂﬂlbud!C>i:\h
ganglionic AchR Ab. Anglo

Small fiber neuropathy
Mast Cell Activation Syndrome

Cerebral hypoperfusion
lemia via impaired renin-angiotensin-a

) beta 1/beta
tensin 11

Idosterone

H} povo
system
Sympathetic overactivit
;]:I.p,i,m‘,m metabolism/energy production

ro-inflammatory state via increased cytokine production

Neuroinflammation

Dyvsautonomia Clinic

43



PR lency .
tly lower Jevels in pts V5:

e .1!.un|nBI

.125 adoles vul’» with POTS: significan )
(li;r‘,; (47.2% vs. 18, p<0.001) (Oner JJH;
[ron de ficiency |

1C 20

32 adolescents with POTS: higher prevalence of low 1ron storage
ve 14%), iron deficiency (25% of girls vs. 970; 16% of boys Vs.
%) and anemia ( |8% ol ‘__'J.rfw vs, | 5%: 43% nf'bq)}\ vs. (0.1%).
(Jarjour 2013)
s with fd[wm anad | orthostatic intolerance: 47% of iron
with

22% with iron deficiency, 22%

i ‘l\l\‘- 1 |

“.II}.i ow 1ron SLOres;

insuffici
low vitamin U_, -OH (less than 20 ng ml). (Antiel 2011)

Vitamin D deficiency was s associated with orthostatic intolerance

"jj 1.024) {,\)l[:u“ _.‘l] IJ

Dysautonomia Clinic

44



1

" Vitamin B] (ipjamisee

role in metabolism, gr,
Being water soluble, v
occur within 14 days,
Dietary sources are

4 DECESSItY 10 replensh the body’
stores,

Good sources of ihj
and whole grains, Add

white flour and rice are often enriched with
Vitamin BI deficien

notably alcoholism, malnutrition, cating disorders, hypere

$ thiamine

amune include: beef. legumes, milk, puts seeds,

itionally, in industnalized countnes, typically
thiamine,
¢y 1S associated with many conditions, most

MCsIs
gravidarum (severe nausea and vomiting) as well as following
bariatric surgery.

Dysautonomia Clinie
YigSii 5
abwovy '.r'..‘,‘r‘ 3

" o By e o

45



e il .
-y

1Y been Imkcd 10'centry)

Olinerg;e lnu N a Im.mv
the perip} | g it Gt
“Tipheral ganglia and ca

using va
reduction i the productioy of nitr
)

u_.mgrhm; hnjm' ndicate
the autop Nomi¢ nen

TS

\_ii\

vOUS System an * conceny
factor i the pa !nxm.\m’u 1y of POTS i 3

patients

Randomized. Placebo-controlled Jaroe <t

4™

H ’
1T ¢
WARIMD dfC

determine the trye prevalence of vitamin BJ def

ﬂ.\’ ONSE 1o ‘L-i -\I‘-l:‘l\-“'“ on n paticnts with rOTS

Dysautonomia Clinie

4

46



A—W‘

Pyruvite Ji' Thiamine

dehydrogenast
dehydr o9t

pr—— "ﬂ;ﬁ;ﬁj&:m J : 1 e
T g o Thiamin

Dysautonomia Clinie

47



Dysautonomia Clinic
716 511 4598

D odw w‘}aru’&‘nhw-um"rgg com
W o sadumona e com

48




jon that can result In

resis, rapid gastric

¢a, naused, abdominal pain, lack of appetite
reactions, allergies

food sensitivities, food
Il intestine/large intestine dysmotility

rption: gastropa

MCAS: multiple
EDS: esophageal, gastric, Sma
SIBO: may alter motility and absorption

Vegetarian diet, grain-free diet
S/P gasric bypass surgery, rapid weight loss or anorexia
Celiac disease, inflammatory bowel disease, GI cancers

Dysautonomia Clinic
716,531 4568

admur amhersterology coin
W dhsamtonoenar lmy: com

49






)

» Normal ranges
» Deficiency vs- InsU
+ Low normal level

iracellular level
jon

fficiency

+ Serum levels may not represent in
» Significance of low level despite supplementat

» Significance of high level despite a lack of

supplementation
» Genetic tests of metabolic pathways

» Pharmacogenetics

. '\ Dysautonomia Clinie

-
: 8 116 531 4598
abum M””’W&'op e

51



o o

« NaCl3-10gm per dd
» Vitamin B12 500 meg 10
» Vitamin D3 1000-5000 1U per day
» Vitamin B1 100 mg per day
» Mg 200 mg to 400 mg pet day
« Coenzyme Q10 50 mg (0 200 mg per day

+ Tron 25 mg to 325 mg per day

« Caffeine tablets or coffee if tolerated

* Licorice root

Y ¢ Dysautonomia Clinic
g B 7165314598
admin@amherstneirology
k v /] A ogr.com

-

nwx dhsewtomomiaclimc com

1000 meg per ay

52






-
g

4 00 ¥ —!;‘ rJ t-
¢ variants which decreas€ enzyme activity o
t racial differences in these polymorplnsms p

677T 15 found in:

Both are missens
There are sl gnifican
E.g., homozygous C
525% of Hispanics
10-15% of N. American C
Unclear what evolutionary &
Reduced MTHFR activity is one risk
especially if folate is low.
U.S. mandated fortification of grain p

Is and decreased homocysteine

tube defects has increased folate leve
ral population. This intervention may have reduced some of the

gene
ived risk of MTHFR polymorphisms.

percel

aucasians .
ch polymorphism has

dvantage, if any, €a
factor hyper

roducts with folate to decrease neural
in the

homocysteinemia,

~ Dysautonomia Clinic
| 716.53] 4565
odwin cnherstmenrology com
v dh sontommnar fmy com

54



red out that 1a ‘ o C
atigue signific

y, one of my patients f1gU
3.4 hours made her f

flammation?

' Anudmﬂl
O“) 2”“ lng cy'cry

o Curcumin 10 reduce Ir

deficiencies play a role in the pa[hopfl 10l0 _
and that the use of supplements is effective in these patients.
(Joustra, et al. PLoS One. 2017 Apr 28;12:¢0176631)

e Insufficient evidence for the use of nutritional supplements and
elimination or modified diets to relieve CFS/ME symptoms.
(Campagnolo, et al. ] Hum Nutr Diet. 2017 Jun:30:247-259)

* Some promise of benefit of melatonin in patients with migraine
headache.

Dysautonomia Clinic
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s with FOLS

e

bnormalities 1N

s CBD oil use in

« Metabolic pathways @

« Genetic phenotypes in POTS

+ Possible association between certain
polymorphisms and POTS

 Possible association between HLA subtypes and

POTS
s Personalized medicine, pharmacogenomics and

adversomics

¢ « Dysautonomia Clinic
§ g 7165314598
oy @ awlwerstewrology com
\ 8 Wi & ssonomany nac rom
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Overview of Orthostatic Disorders — Dr. Julian Stewart

e Torespond to dizziness, clench glutes
e 25-50% POTS patients experience hyperventilation
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D Saw
Orthostatic. Intole eﬁnlt'ons

i -;vlcrai"ce
The resenc

- lighthead
Nausea, breathlessness, body warmtsl,\, sweatei::;ess

chycardia, H.A.

’ dizziness,
vision change,

— Postural vasovagal syncope,
Initial Orthostatic Hypotension (IOH)

Chronic Orthostatic Intolerance: Orthostatic Intolerance on a
day-to-day basis for at least 3 months
Orthostatic Hypotension (OH)

Postural Tachycardia Syndrome (POTS)
Chronic Bed Rest Syndrome* *=|ess often considered Ol

Caloric Restriction Syndrome*
Postural Hyperventilation® i
«Ol alone” Orthostatic Cerebral Hypoperfusion Syndrome (OCHOS)




Specific Forms of o
Initial Orthostatic Hypotension (IOH)

Orthostatic Hypotension (OH)

Postural Vasovagal Syncope ( \

VWS) —~ DoH
Postural Tachycardia Syndrome (POTS)

Orthostatic Cerebral Hypoperfusion Syndrome

Chronic Bed Rest Syndrome/Microgravity Deconditioning
Hypocaloric Weight Loss Syndrome

Postural Hyperpnea




FIGURE 1 Represertalive eTampies of noMmal OrDostate iood prassare and Ceratral bnod fow veiocly (COFY) (e paned orhostin
Mypotansion (OH) WEN staie CFv Qg TR 1251 (I0Se paned 3nd orMostac Caratrdl DYROPEOIIN BRAIDe (OCHOS) P panel

Novak P (2016) Orthostatic Cerebral Hypoperfusion
Syndrome. Front. Aging Neurosci. 8:22
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A Valid Definition




yPnea with minima| h
ndrome”

* Tachypnea in Hv Syndrome

* HV is often considered a form of “Dysfunctional Breathing” or a
“Breathing Pattern Disorder” result in dyspnea and other

symptoms in the absence of or in excess of physiological respiratory
or cardiac disease. This is often treated with Breathing Exercises
(U.K. and Commonwealth) with unclear efficacy — Cochrane Review.

 Hyperpnea in POTS?
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[ Normatization of ,_‘
partial pressure of
| arterial carbon dk-mJ

Low carbon
dioxide levels

Inc 1 sasod \.w
Nouronal » "
©xTiiabxl vy Vasoconstricton

ey V3 40c). A1ETON

Cerebral and coronary
arterial vasoconstriction —
cerebral and myocardial
ischemia

->Iightheaded, chest
Pain, cognitive loss,
Ultimate Brainstem
anoxia

Increased metabolic
demand

-> Fatigue, Exercise
Intolerance

Paresthesias and
Numbness

Nausea, reduced
gastrointestinal motility




Managing CRPS, Fibromyalgia & Chronic Pain — Dr. Paola Sandroni
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syndromes.

Chronic pain s

subgroups:

— Migraine/headache
Myofascial pain syndromes
Visceral pain syndromes

Neuropathic pain: central or peripheral somatosensory pathways
dysfunction (maybe visceral pain should be considered a variant of it)

yndromes can be grossly divided in to 4
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Dimensions of the pain sensation:

- Sensory-discriminative (intensity, location)

- cognitive-evaluative (bodily sensation)

- affective-emotional (suffering)
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Nociceptive Pathways

Lateral pain Pathways

Medial pain pathways
Sensory-discriminative

[ e \xs1

Evaluative (bodily Sensation) Affective-emotional

; Anterior
N \ | Cingulate .
\ [.f \ ( corex \
\ f \ :

VPL | Insula | o= \

Ventral Ven!robasal \ ’. R |
osterior ’Z region Jm . ’
3 ediodorsal |-
mplex -y

compl 82  (VMpo) l TS\ Intralaminar

VPi / \

| /7‘" 7

Spinobulbar
tract
~Autonomic
-Endocrine
Pain modulation

67



AS group

C1 group
Visceral receplors A1 group
Nociceptors = L
Thermoreceptors

Muscle receplors

Emotion
Arousal

Pain Modulation

Endocrine responses

Autonomic responses
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: I
L IENFD |, H Local Inflammation j

[in&thehal dwfumn;]'/

I

CRPS

A\

Limb injury Auto-antibodies targeting adrenergic ang
cholinergic receptors

Adrenergic denervation
supersensitivity (vessels)

adrenoceptor upregulation on
nociceptors and keratinocytes

i

| localchanges  |—

Systemic NA and auto-antibodies
react with adrenoceptors

Vasodilation, edema j
Hyperhidrosis, trophic
cthanges in the injured imb

pain, hyperalgesia, allodynia

CNS dysfunction
Sensory, autonomic, motor, anxiety,
depression, pain modulation

Generalized autonomic symptoms
Heart rate ™, heart rate variability |
Visceral complaints

Knudsen et al. 2019
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CRPS Management principles

. Pharmacologic approaches:

— NSAIDs, steroids, AEDs, to
remodeling agents

* Interventional approaches:

— Sympathetic block, epidural clonidine, DCS, IT drugs,
botulinum toxin for dystonia

* PT/OT and behavioral therapy:

— Functional recovery focus, desensitization, relaxation,
coping skills, reduction of edema/contractures, graded
imagery, mirror therapy, gradual stress loading, CBT, stress

management

picals, antidepressants, bone
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Fibromyalgia 2019 criteria

New Clinicaj

ﬁbmmyalgia Diagnostic Criterig - Part 1.

" queshons., patiem take
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Check cach area vou have felt pain in over
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(8] (= |
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=
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- o n i WP score scare here
U b I hecked and enter vour Widespread Pain Index or
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Breaking Point

Stress
Level
Response
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Self-limiting behavior
Anxiety, sadness, irritability
Disengage (Ignore)

\

Loss of strength & endurance-
deconditioning
Guilty & withdrawn
Do it All, Over-invest

p—

Increased activity, pain, & fatigue
Anger, frustration
Attempt to Re-establish Roles
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Overlap Between POTS and Chronic Fatigue Syndrome — Dr. Italo Biaggioni

50-65% POTS patients meet criteria for CFS

Greater sympathetic activation in CFS-POTS

Patients may respond to medications such as methyldopa, guanfacine; although there is an issue with sedation in an already fatigued
patient

About to start a clinical trial with moxonidine, which is non-sedating

When looking at exercise, you need to determine the balance; exercise is probably better but there may be exceptions

“Patients don’t have POTS because they are deconditioned; they are deconditioned because they have POTS”

He prefers methyldopa over clonidine

Question was asked if you can take propanol and corlanor and he said yes

“Yellow” Glasses or screen protectors that filter blue light may be useful if electronics must be used at night
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CFS — Diagnostic Criteria

IOM 2015

Fatigue: long-standing (>6 months) and disabling:

* Of new or definitive onset (not lifelong)

* Not due to excessive exertion

* Not alleviated by rest: AND
Post-exertional malaise * (exercise or mental stress); AND
Unrefreshing sleep *

AND at least one of these:

Cognitive impairment *; OR
Orthostatic intolerance

* Have to be of moderate to severe severity and present at least
half of the time

New name: SEID: Systemic Exertional Intolerance Disease
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Symptoms > 6 months
Unrefreshing sleep

Cognitive Impairment

Orthostatic Intolerance

More common in young women
Underdiagnosed/underrecognized

Often precede by acute illness

Post-exertional malaise *

Symptoms improve by lying down

* Substantial worsening of baseline symptoms (“crash,

Required
Required
Common
Common
Yes
Yes

Yes

Required
No

mental exertion leading to reduction in functional ability

Required

Common
“Brain Fog"
Required
Yes
Yes

Yes

?

They should

‘whipped out”) triggered by physical or
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Overlap Between POTS and CES

e —————————————

~27% of CFS patients have POTS
(Streeten, Thomas & Bell, 2000)
(Range 7-50%)

50-65% of our POTS patients meet
criteria for CFS

Chronic Fatigue
Syndrome

This association appears to be even
higher in adolescents with POTS

Neurally-mediated
Syncope, Fibromyalgia,
IBS, Headaches

80
























Overview of the Autonomic Nervous System — Dr. David Goldstein

e ANS is not autonomous; there is a “central command”
e Detailed paper of his presentation is here: https://neuroscience.nih.gov/publications/PrinciplesofAutonomicMedicine30.pdf

Post-ganglionic

Nerve Terminal
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From Doctor to Patient: An Immunologist’s Experience with POTS, EDS, and CSF leaks — Dr. Taylor
Doherty

(A touching presentation; would highly recommend watching as he can relate with so many of us)

“The eyes do not see what the mind does not Know” is a quote so true when doctors see patients with POTS
e He tried IVIG but couldn’t tolerate

e He got blood patches for a possible CSF Leak but did not help

e Rituximab wipes away B Cells

e Done Plasmapheresis 3x a week for 1 year
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Sleep Dysfunction in POTS — Dr. Mitchell Miglis

Sleepiness — Propensity to fall asleep
Fatigue — feeling depleted/exhausted
POTS patients tend to have a delayed sleep phase
Most POTS patients have mild sleep apnea
POTS patients are fatigued because they have
o Increased microarousals
o Hyperarousal due to hyperadrenergic state
Elevated cortisol is suspected; however, it’s hard to measure cortisol accurate so typically don’t do it
Beta blockers may inhibit melatonin secretion
Recommend Melatonin 3mg ~ 30 min before bedtime
Can also take % mg 6 hours before going to bed to change circadian rhythm
Restless Leg Syndrome is easily treatable (gabapentin, dopamine); 25% of women have this
Low ferratin can also cause Restless Leg Syndrome
Most POTS patients spend too much time in bed. Limit to 8 hours
VA path to Better Sleep
For Sleep apnea, CPAPs are best, although can be hard to tolerate. Dental appliances are bad for those with EDS because of TMJ
Central alpha blockers can help with night sweats
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Fatigue V. Sleepiness

SYMPTOMS CAUSES

“One main reason
Sleep loss
Sedating medication
Cold. flu or other iliness

“Propensity to fall asleep”
Breathing slows

SLEEPINESS » Eyes get heavy

Head nods

Feeling depleted/exhausted Dozens of reasons

FAT'GUE - LOow [}"“j% cal energy e FNVS i/mental exen
« Low mental energy « Medical |
Need to de-stress .

94






96



Why do POTS patients have insomni

-
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catt-(.noldmme secrelion drd excessive cortical activity durina
wake and sleep R
'matic symptoms (chest pain, night sweats. headac

Gl gjmptorrhb pa’n) i e b M Nlerncear

'elayed sieep phase reinforces insomnia (many patients feel
their best in the evening)

- All of these possibilities may predispose patients 1o insomnia and

a sensation of “tired but wired
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Headaches & Migraines in POTS

(Missed much of presentation but captured a few slides)
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Pateent with headache

'

IComprehensive hisloryncuang medcatons -Tadee 4) and
examination (general and Neurgioge)

v

Classdy headache

l v l

Uncertan headache K NOwn oF suspecied phmary Thungderciap
dagnoss headache d-agnosis Headache

v v v
Red'yeliow flags Primary headache disorder? " : Obotan neuromaging
besdes thundercian? Migrare, Werson-type  Chaster (__-c“ﬂ CT prefecred over MR - Tabin 3
Tabie 2 Ve d S 80n0me Caphalaga +iumbar puncture
anvd othens -Tadie | P0ther tests

l Yes ,L

Obtan neurnmaging Atypical features”
MR pretered geer CT - Tatde 5 No L

+/-lumbar puncture

Totner tests Other considerations

N:,',

.| Treal as primary headache disorder
Of ODsenre

Defnte dagnoss
fesponsible for headache?

Tes Possibie addtondl lesting ireat 3% DOmary or
Treat appropnate secondary headache daorder | €— : - R e )

seconCary headache Gisorder, Of Observe

Refs: De Luca and Bartleson, 2010.
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~
* PFost-LF

¢ Hi

ead trauma
Wakes from sleep at night
-> Look for:

* sleep apnea
* HIN

* withdrawal/rebound

New onset, “side-locked”
headache = Look for:
* Head trauma
* Dissection/aneurysm
* Mass/mets




“Not all headaches of CSF leaks are orthostatic

and also not all orthostatic headaches are due to
CSF leaks.”

=Mokri 2013

* Postural/Orthostatic Headache

* |ICHD-3 focuses on exclusion of secondary causes:
 Orthostatic hypotension/intolerance
* Cervical disorder vs myofascial pain
* CSF leak
* Post-traumatic
 ?Primary orthostatic headache




CSF Leak and Orthostatic Headache

* Cerebral Spinal Fluid (CSF) Leak Epidemiology
* All ages
* 3 types:
¢ post-traumatic — most within 2 days, most heal spontaneously (rare persistent up to years)
* non-traumatic - nontraumatic pathologies such as tumors, infections, and congenital cephaloceles
* spontaneous - fistulas; obese, middle age women with signs of intracranial hypertension (lIH)

* Most common symptom = CSF rhinorrhea (“runny nose”)
* Increases with Valsalva/head down maneuvers (Reservoir Test)
* “Halo sign” - pillow in AM
* Gold standard: Beta-2 transferrin immunofixation (92% sn, 80% sp), then MRI
* Suspected/occult:
Lumbar puncture of less than <6 cm H20 (?normal in 25%)

Brain MRI features of craniospinal hypotension
CT (gold standard)/MR (test of choice) Cisternography (~equivalent Sn, sp)
Rapid leaks need dynamic CT myelography

Refs: Vemurl st al 2017. Mathias et al 2016. Starfing et al 2013. Mokri 2013. Wang et al 2009.
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CSF Leak and Orthostatic Headache

* Cerebral Spinal Fluid (CSF) Leak Epidemiology
e All ages
* 3types:
* post-traumatic — most within 2 days, most heal spontaneously (rare persistent up to years)
* non-traumatic — nontraumatic pathologies such as tumors, infections, and congenital cephaloceles
* spontaneous - fistulas; obese, middle age women with signs of intracranial hypertension (IiH)

« Most common symptom = CSF rhinorrhea (“runny nose”)
* Increases with Valsalva/head down maneuvers (Reservoir Test)
* “Halo sign” — pillow in AM
* Gold standard: Beta-2 transferrin immunofixation (92% sn, 80% sp), then MRI
* Suspected/occuit:
Lumbar puncture of less than <6 cm H20 (?normal in 25%)
Brain MRI features of craniospinal hypotension
CT (gold standard)/MR (test of choice) Cisternography (“equivalent Sn, sp)
Rapid leaks need dynamic CT myelography

Refs: Venurl et i 2017, Mathias et al 2016. Starling et al 2013. Mokri 2013. Wang et al 2009,



Adrenergic Antibodies in POTS: 2014 Conference Study Update — Dr. Satish Raj
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Norepinephrine Survives 1n
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115






Adrenergic & Muscarinic Antibodies in POTS — Dr. Blair Grubb
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Do Compression Garments Work in POTS? — Kate Bourne, BSc

e Study Compared Patients using full (Abs & Legs), Abdominal, Leg, and No Compression
e  Study results showed that from Best to Worst:

1. Full (Abs & Legs)

2. Abs

3. Legs

4. No compression
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Mean Heart Rate Increase During Tilts

it (BPM)
N W W A
Wl bl

Mean HR Increase
T
4%
o

T

None

p<0.001

Leg Abdominal Full

]
)
UNITEAMTY CF

CALGARY
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Compression A Heart Rate

Condition (BPM)
None 34
Leg 30
Abdominal 25
Full 20
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