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8:00 Otterton, Emmitt POTS 2™ opinion
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8:15 Fitzherbert, Eugene Syncope

8:30 Hamada, Hiro Dizziness

8:45 Moana of Motunui Dizziness and headache
9:00 Darling, Michael Dysautonomia eval, from Neuro
9:15 Merida of DunBroch Near syncope, Aunt with POTS

Von Schweetz, Vanellope  Dizziness, syncope, palpitations

Calisto, Miles Tetralogy, but worried about POTS

Kion the Lion ? POTS

Apatosaurus, Arlo Syncope, palpitations

Turtle, Crush Cousin with dysautonomia, worried it is
contagious
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Blissfully unaware POTS existed §:9f these patients!

Born: Oct 24, 1979
Gadsden, AL
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Today’s Agenda - POTS

* Definitions and Pathophysiology

*Clinical Pearls

*Treatment Options

*Qutcomes

Definitions

o QOrthostasis

— assuming the upright position

¢ Orthostatic tachycardia
— sustained tHR (> 30-40 bpm) within 3 min of standing/tilt

¢ Orthostatic hypotension
— sustained |SBP > 20 mmHg or diastolic BP > 10 mmHg within
3 minutes of standing/tilt

Definitions (2)

¢ Orthostatic intolerance
— Symptoms of lightheadedness, dizziness, blurry vision, etc that
occur with assuming upright posture
— Symptoms resolve with resuming supine position
— Symptoms are principally due to initial decrease in cerebral
perfusion and the circulatory response (1HR, |BP)

e \asovagal syncope
— Loss of consciousness and postural tone
— Due to reflex decrease in HR and/or BP
— Stimuli: hypovolemia, standing, pain, emotional startle
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Orthostatic hypotension
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HR (beats per minute)

From Stewart,
Bl Pediatrics 2017
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Vasovagal Syncope

Pre-syncopal
phase

|
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Postural Orthostatic Tachycardia Syndrome

+ POTS is a clinical syndrome of orthostatic intolerance
* Definition
. Daily / significant symptoms of orthostatic intolerance
. Sustained increase in HR (> 30-40 bpm) within 10 minutes of
upright posture / tilt testing
. Symptoms are chronic (> 6 months) and relieved by
recumbence
4. Diagnosis of exclusion
« Practical Additions
* Requiring treatment with medications
. Symptokms are severe enough that the patient is missing school
Oor Wor




Pertinent POTS Points

¢ Increasing incidence?
— Individual institutions — 4x increased rate of
diagnosis starting ~ 2012*
5:1 female-to-male ratio™

Cause?
— Many report onset of symptoms after a surgery,

— Hypermobility and EDS
Diagnosis of Exclusion
Medications
Thyroid disease, anemia
Primary psychiatric * Brinth L. Aut
Screen for eating disorders! ** Sheldon. Heart

Dysautonomia and POTS
* “Sister” diagnoses
* Dysautonomia
*Significant orthostatic intolerance
* Prominent autonomic symptoms
* Abnormal sweating
* Heat/cold intolerance
*Sleep disturbance
* Gastroparesis il | T
« Urinary retention e

Dysautonomia
Patient after shower

brain fog

Y loss of vision

17

Orthostatic Intolerance

‘ Dysautonomia

Vasovagal
Syncope

Orthostatic
Hypotension
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The Challenge of Standing

e Initial physiology of orthostasis

— In adults, > 500 mL of blood is
transferred caudally with standing

— Decreased venous return to the
heart - decreased stroke volume,
CO, and ultimately BP

— Symptoms (LH, nausea, vision
change) coincide due to transient
decreased cerebral perfusion

Compensatory Responses to Orthostasis

¢ Without these, we would pass out all GCortid

the time! to Nerve IX
1. Role of arterial baroreceptors ) cR'Ja\ G
2. Autonomic nervous system

3. Skeletal muscle pump

Arch
Receptors

Figure 1. Location and innervation of

arterial baroreceptors.
Medulla Oblongata

Arterial

* Located in the aortic arch and Baroreceptors

carotid sinus
* These receptors respond to
arterial wall stretch

- when BP rises and the walls
stretch, baroreceptor firing
increases

Sinus Nerve
to Nerve IX

if , baroreceptor firing

Receptors

Figure 1. Location and innervation of
arterial baroreceptors.




Autonomic Nervous System Regulation
of Heart Rate

Baroreceptors

in carotid sinus

3
N A ——
IX)

(cranial nerve I
Cardiovascular —4— & Baroreceptors
(©V)center | < =2 . in arch of aorta,

Medulla oblongatal (cranial nerve X,
parasympathetic)

AV node

o I - Ventricular
o 5 myocardium
Spinal cord . Cardiac accelerator

nerves (sympathetic)

Key:

Sympathetic trunk
Sensory neurons <— ganglion
Motor neurons ~ —>

Copysight 2010, Joha Wiley & Sons, Tnc.

Autonomic Response to Decrease in BP

e Under normal conditions, baroreceptor
firing exerts a tonic inhibitory influence
on sympathetic outflow from the SN e
medulla c \ | Baroreceptor
Acute hypotension - decreased ferg
baroreceptor firing > SNS activity from -
the medulla > vasoconstriction, :@
tachycardia, etc. - restoration of BP s Mgl

Activity
Standing or upright posture actuates i
this response

23

The Skeletal Muscle Pump

o Skeletal muscle aids the heart in
circulating blood through the body
by “pumping” venous blood back to
the heart with muscular contractions

— Particularly important in the legs

¢ Importance of exercise in patients
with orthostatic intolerance

01/31/2023
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Pathophysiology of Vasovagal Syncope

« \Venous pooling results in sudden reduction in blood return
to the heart and compensatory SNS activity

» Sympathetic input to the heart can result in overly vigorous
cardiac contractions

* These contractions result in stimulation of specialized
myocardial C fibers, sending a stimulus BACK to the
brainstem that is interpreted as “hypertension”

* Brain stem response (vagal nerve mediated) leads to
hypotension and bradycardia, and thus syncope

1 Venous Pooling

4LV Filling

4 pulse l"rsanre
‘Vasoconstriction Adequate p—
e ———

Insdequate

1 Heart Rate

4 Cerebral Blood Flow FOTS or
Prodrome

4 Heart Rate 4> BP
4 4 Cerebral Blood Flow

( Syncope )

DiVasta AD. Alexander ME Current Opinion in Pediatrics. 16(4):350-6, 2004 Aug.




Did you just say
“LV C-fiber
stimulation”?

How I Explain It To Patients

Gravity P o
Sudden or Resig i e Hair braiding

prolonged legs Emotional startle
upright 1Blood return to Needle stick
position the heart

Dizziness -
Vision changes g"a':n mfl‘-fl:fssp
Heart racing |Cerebral eflex ||

perfusion
Adrenaline
“surge”

POTS
(Extreme,
recurrent) Syncope

01/31/2023
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Left Ventricular Geometry and Function Preceding Neurally

Mediated Syncope

Liu, et al Circulation 2000; 101:777-783

TABLE 2. Echocardiographic Findings at Baseline and After § Minutes of Upright Tilt
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Left Ventricular Geometry and Function Pr:

Mediated Syncope

Liu, et al Circulation 2000; 101:777-783

ceding Neurally

Table 2: Stroke Volume at Baseline and After Upright Tilt, as
Assessed by Echocardiogram

Supine

Upright

Negative
Tilt

Positive
Tilt

Negative
Tilt

Positive
Tilt

68 + 18

Left Ventricular Geometry and Function Pr:
Mediated Syncope

Liu, et al Circulation 2000; 101:777-783

63 + 18

66 + 22

44 + 13

Table 2: Stroke Volume at Baseline and After Upright Tilt, as
Assessed by Echocardiogram

Supine

Upright

Negative

Positive
Tilt

Negative
Tilt

Positive
Tilt

63 + 18

44 + 13

01/31/2023

ceding Neurally

-Sustained decreased venous return to to the heart >
hypovolemia, excessive venous pooling in the legs, etc.
-Sustained decreased stroke volume

-Sustained decrease in cerebral perfusion - symptoms

11
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The “downward
spiral” of POTS

-Several factors culminate
(? susceptible individual,
inciting event, etc.),
ultimately leading to
diminished activity,
bedrest, deconditioning,
and potentiation of
symptoms

Bryarly, M. et al. § Am Coll Cardiol. 2019;73(10):1207-28.

34

Today’s Agenda - POTS

* Definitions and Pathophysiology

*Clinical Pearls

*Treatment Options

*Qutcomes

Assessment of the Patient with Orthostatic
Intolerance

The best "test” is a detailed medical history
* Symptoms

« Dizziness

« Palpitations

+ Headaches

+ Fatigue

« “Brain fog”

yncope — preceded by dizziness?

Ief
joint pain, GI intolerance
« Frequency, duration, and severity of symptoms — meeting criteria for POTS?
* Body positior)])at time of symptoms? Relieved by recumbence? Timing (morning,

before lunch

« Stressor at onset of symptoms (viral illness, concussion, surgery, etc.)
» Fluid and salt intake? Breakfast? Exercise? Missing school?

12
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What | think | seund like when I'm talking to a new doctor about my
chronic ilinesses:

£ % >

53 ‘e g

Bk £ T Missed school _ ‘G Vitamin D

é Palpltatlons,‘g Anxiety Hopelessness [ ‘o deficiency
[ ] 2 @ Syncope =

] 5c n't concentrate

3 Insomnia

<

Leg discoloration Fatigue $ Can'’t exercise § Constipation/Diarrhea

3

3 .

Positive orthostatic g Tachycardia & . DepreSSItzln

vital signs © 2 “Somethings wrong
]

= Shortness of breath

Fear of Missing Out (aka FOM!

38

Diagnostic Delay — POTS and Dysautonomia

* Average delay ~ 50 months

Percent Total (%)

|| I ||I| A4

<2 6 12 24 36 60 >60 [REELACSLETUVGIPIITES
Months slide courtesy of “Quantifying the POTS Patient
Experience.” Lauren Stiles, JD. Dysautonomia
International. Presentation 2016

13
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+ Average number of doctors seen prior to diagnosis = 7

1
210 2

+ 24% of respondents saw =10 physicians prior to diagnosis|

Satish R. Heart Rhythm 2016.
Slide courtesy of “Quantifying the POTS Patient
Experience” Lauren Stiles, JD. Presentation 2016.

BEFORE your POTS diagnosis, were you ever told by a doctor that
your symptoms were due to the following diagnoses? Please
check all that apply: PRI )

10 20 30 40 50 60 7

n=791
o 8o

anxiety 7
stress from work/schoolffamily
*allin your head"

depression
panic disorder

somatoform disorder

conversion disorder
munchausen's syndreme
factitious disorder

other mental/psychological iliness
none of the above

Satish R. Heart Rhythm 2016.
Slide courtesy of “Quantifying the POTS Patient Experience.” Lauren Stiles, JD. Dysautomia International. Presentation 2016.

FiouneE 4 Coexisting Conditions in POTS

utolmmunity

Anxiety
Hypervigilance

Functional Gi

Patients often relate many other symptams and comerbidities that are not
by ome of these persist
even with resalution of orthostatic intalerance. These include chronic fatioue  (NCI LR RS Re L ML)
. Joint hyp and EDS, auto diseases, anxiety and
aitance, aisorders,
migraine, and cancussion. EDS — Ehlers-Dantos syndrames
= POTS _ postural arthostatic tachy

42

14
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Vasovagal syncope

-NOT so prominent a

symptom in POTS patients
-Only described in ~30% of

patients with chronic

symptoms related to POTS*
-Lots of syncope?

*Shen. JACC 2017

Physical Exam — Orthostatic
Intolerance

Before and After Standing

Tilt Table Testing

* De facto standard for orthostatic stress testing
* Patient is strapped snuggly to the table >
limits skeletal muscle pump, therefore more
autonomic "stress”
* Not routinely used
« Sensitivity and specificity less than perfect
* Cumbersome
* Orthostatic vital signs instead

* Can be useful if a primary psychiatric cause is
being considered
« Controlled setting

* Syncope w/o hypotension (SBP < 60-65 mmHg) or
bradycardia (HR < 40 bpm or asystole)

15
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We do have a
tilt table!

Not Routinely
Used

Real Life Example

16



Orthostatic Vitals — 3 Minute Standing Test
* Recommendations

1. Baseline HR, BP — lying down

2. Then stand, no need for sitting vitals
3. While standing, wait and take HR and BP at:
-1 min, 2 min, 3 min

- Patient should stand as still as possible

3 Minute Standing Test

«Same unruly patient from
earlier

«Vitamin D deficiency

«Iron deficiency

01/31/2023
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Vitamin D deficiency

» Associated with orthostatic vitamin
hypotension in adults!2 'D
« Association in children has not been well-
defined
« Also associated with depression and

anxiety3-10 - frequent cohabitants! . Annweiler C. J Intern Med 2014

. . . McCarroll K. Age Ageing 2012
* Goal: 25-Vitamin D > 40 ng/mL . Parker G. ) Affect Dis 2017

« Dose: Vitamin D3 4000 IU daily in BRI S A0

h ) . Balion C. Neurology 2012
adults, 1000 IU per 25 Ibs in kids . Wu C. Medicine 2016
. Huang J. J Women Health 2014
. Armstrong D. Clin Rheum 2007
. Kelley L. J Dev Orig Health 2016
0.Bicikova M. Phys Res 2015

Iron Deficiency

« Increased incidence in adolescents with POTS!

. Correcting anemia can improve orthostatic
tolerance

« Labs: cbc with diff, ferritin
« Can contribute to symptoms EVEN IF the
patient is not anemic
» Normal ferritin: > 30 ng/mL
« Iron and GI side effects
« Address underlying cause
» Menorrhagia
« Diet

Jarjour IT. Clin Auton Res, 2013
Low PA. Curr Opin Neurol, 1994

Today’s Agenda - POTS

* Definitions and Pathophysiology
*Clinical Pearls ’_
*Treatment Options

*Qutcomes

01/31/2023
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POTS often lane. These volume ymptoms. In sdditon
to boosting ; PO’ . increase left , andllead to longer Lasting reduction
in orthostatic symptoms. POTS = postural orthostatic tachycardia syndrome. Bryarly M. J Am Coll Cardiol. 2019

Avaid Situations That Can
Exacerbate Symptoms

Largariamvy thests
Ry
P -
. = = Hgad potrs shoutd be
Haat Exposure “ioke
Drinking Water Before
‘Use of Comprassion Garments Physical Counter Maneuvers Getting UpIn o i

Drinking a 16 or
Dtnes ofwater
Guicidy bators
Getting aut of
Bed in the
Hioea brotsnged st to

mininiee orhosate

Log Crossing sauamting | ioms

Atsiorminal Binder Wanecrver

‘Strategies to Avoid Upright Exercise

Swamming Recumbant Bicyel

Searea Rower

57

19
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Treatment of Orthostatic Intolerance

A

Y Non-pharmacologic
measures g
Fluid and salt
Eliminate dizziness

You Must Stay Well Hydrated!

» Hypovolemia worsens symptoms | 4 /) ‘ —
« Decreased venous return to the heart l
« Decreased cerebral perfusion 4 .
" ~

« 2-3L or 64-100 fluid oz/day

» Tank up in the AM — NPO overnight!

« Water > Sport drinks >>> Caffeinated drinks
* How can you tell its enough for you?

« Clear / very light yellow urine color

« Effect on dizziness with standing 000
» Literature support y ik

« Improves symptoms and hypotension'3 8 i

@ DEHYDRATED
@ VERY DEHYDRATED
@ SEVERE DEHVORATED

URINE COLOR

VERY GO0

JR. Am
rr O]

The One Time in Cardiology
When Salt is a Good Thing!

« Increasing salt intake leads to increased fluid J&a
retention £

* Focus on Sodium

» 3-5 g Na/day if severe symptoms

» Will not cause weight gain

* Hypertension?

« Salt tabets

« Literature support — symptom improvement*

*Raj SR. Circulation, 2013

20
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High Salt Diet .

High Salt Diet |
Bacon (3 slices) 390

Table salt (1 tsp) 2300

Pretzel snack 1400

Wir
\\’\ 0/

[ |\ B Salted nuts (1/2 420
cup)
Hamburger 690
Salt tablet 250 mg / tablet
Dill pickle 1430
Soy sauce (1thsp.) 870
Beef Jerky 420

Exercise Improves Orthostatic
Tolerance

« Effects of prolonged bedrest!
creased plasma volume
« Muscle atrophy = loss of skeletal muscle
pump
+ Leg muscle training and improved
venous compliance,? can expand blood
volume 20-25%?3
« Trials in teens with POTS have shown
efficacy*
* PT sometimes to start
 Modified Dallas Protocol
« Exercise with weights while lying flat G eaf JE. c 1982
» Ramp up over time :

+ Swimming, recumbent bike

"Article

Clinial Podauncs
2016, Vol S5(14) 1300-1304
e 016

Improvement in Functioning and

Psychological Distress in Adolescents it e AR
With Postural Orthostatic Tachycardia by
Syndrome Following Interdisciplinary

Treatment

Barbara K. Bruce, PhD', Tracy
Connie A. Luedtke, RN', Co-B
Sarah E. Hayes', Daniel A. Al Exercise Training Versus Propranolol in the Treatment of
and Karen EWeiss, FhD the Postural Orthostatic Tachycardia Syndrome

Qi Fu, Tiffany B. VanGundy, Shigeki Shibata, Richard 1. Auchus,
Gordon H. Williams, Benjamin D. Levine

See Editorial Commentary, pp 136-137

B
U improves sympronis,

hemod . and renal-adrenal responses in POTS pa and | man) completed
drug trial {prope o placebo) for 4 wee fowed by 3 month ercise training. Fifieen

21
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Cardiovascular exercise as a treatment of postural ) Gnack tor upoates
orthostatic tachycardia syndrome: A pragmatic
treatment trial @ Heart Rhythm, Vol 18, No 8, August 2021

Christopher H. Gibbons, MD, MMSc, Gustavo Silva, MD, Roy Freeman, MD

From the Department of Neurology, Beth Israel Deaconess Medical Center, Harvard Medical School,
Boston, Massachuserts,

« Retrospective review of quality improvement project — unsupervised home exercise
training program designed for program'’s POTS patients
* Gradual, 40 minute seated = upright physical activity.
* Recumbent bike, rowing machine, swimming, floor exercise
* N =48 participants vs. N = 29 control patients (with POTS who received program’s
“typical” care — fluids/salt/medicines).
* No medicines for the exercise group!
 Orthostatic vital signs + patient survey (quality of life) results at onset + 6 months
into training

m— Soated Exorcise
1 Upright Exerciso

Minutes of Exercise

- protocol, Subjects beg
nd added 3 min/wk until the;
ted exercise. At that time. they chan
and 35 minutes of seated exerc ‘hey added 3 m
per week and subtracted that from the seated exer
minutes of upright exercise per week.

Heart Rhythm, Vol 18, No 8, August 2021

Table 1  Demographic characteristics of the study participants
Treated group: Treated group: || §Control group:

Characteristic baseline (n = 48) 6-mo follow-up | fbaseline (n = 29) Control group: follow-uj
Age (v) 26.3 + 6.6 260 + 53
Sex 43 F (90%), 5 M (10%) 26 F (90%), 3 M (10%)
BMI (ka/m?) 253 * 19 24.6 = 1.4 251*18 25.2*19
POTS duration (y) 44+ 19 46+ 20
Sunine heart rate (heats /mink an -+ 11 AR+ R" 78+ 10 77 + 10!
Standing HR (beats/min) 116 = 11 95+ 11* 115 = 10 115+ 10
Postural change in HR (beats/min) B9 g 371+ 6 gz
TUpIT IRy Ut e R TS
Supine DBP (mm Hg) 68 = 10 69 = 10 68 = 11 68+ 12
Standing SBP (mm Hg) 109 = 11 107 = 12 110 + 11 109 *+ 11
Standing DBP (mm Hg) =9 69 =8 72*9 72+10
HR variability to paced breathing 26 =7 266 26+ 6 3]

(beats/min)
Valsalva ratio 2.15 = 0.40 2.18 = 0.39 2.13 = 0.43 2.15 * 0.42

Values are presented as mean = SD or number (%).

No significant differences were noted in baseline characteristics between the treated and control groups.

BMI = body mass index; DBP = diastolic blood pressure; F = female; HR = heart rate; M = male; POTS = postural orthostatic tachycardia syndrome; SBP =
systalic blood pressure.
*P < .01 compared to baseline testing with the same group,
1P <001 treatment group vs control group. Within- and between-group comparisons using the paired tests {within group) and unpaired t tests (between group)
with Bonfe i ions for multiple HR variability Valsalva ratio included all individuals at baseline, 38 completers in the exercise group
and 12 completers in the no-exercise group.

I ——
66
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Syncope

Symptom scores

The frequency of reported syncope or near-syncope was
similar between groups at baseline. There was a significant
decrease in the frequency of syncope in the treated group

(median [interquartile rap=~' 210 1~ B indharna]
group vs 3 [2-4] events/ ness was diminished in the exercise group (8§ = 2 vs 5 + 2

o after 6 months; P < .001) but not in the control group
s fﬂm (8 = 2 vs 8 = 2 after 6 months; P = .86). The differences be-
reduced in the exercise g1 fWeen groups were significant.
P< 0l)butnotinthe e« Lhere was an improvement in_the EuroQol perceived
months; P = 81). Simil qualily of life scale score in the exercise group (61 = 15 vs

71 = 12 after 6 months; P << .001) compared with the control
a‘:alug s group (64 = 9 vs 66 * 8 after 6 months; P = .52). There were

i T TEEETLRPE
[ control Group

Heart Rhythm, Vol 18, No 8, August 2021 11 Exercise Group

Orthostatic

Figure & Symptom scores. The sympiam scores for bath growps
values, fthe
Thc cxcrcise group, shown in the red ploris sienificantly ingroved

shownins sl ot Th smptom s ol 0 s nd i
“The conol Targel .
e oiiodtnd sy A g

67

Counter pressure maneuvers

« Improve cerebral perfusion by improving

venous return to the heart or directly

increasing BP e
« Standing with legs crossed
« Tightening pelvic muscles jreet i
+ Handgrip
« Biceps curl “
« Avoiding standing passively

« Literature support
- Tensing the leg muscles while standing >
improved NIRS and MCA blood velocity by
ultrasound*

[ - _—
E LA a—_——

*van Lieshout. Stroke, 2001

ol ot Cudviogy Foundsion

Effectiveness of Physical Counterpressure

Maneuvers in Preventing Vasovagal Syncope

lh\, Physical (,uunn.rpr:wum Manoeuvres Trial (PC-Trial)

3D Robero G Civen, MDS

Physical counterpressure mancuvers are a risk- fmce cﬂ'ccnvc, and low-cost treatment method

in patients with vasovagal syncope and and should be

advised as first-line in patients ing with S)’II(‘)PL with prod 1|

symptoms. (The PC-Trial; hup: //vww.controlled-trials.com/isretn/trial/45146526/0/

45146526 hrml; ISRCTN45146526) U Am Coll Cardiol 2006;48:1652-7) © 2006 by the
College of Cardi

2006,48:1652-7) 03 2006 by the

69

01/31/2023
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Compression socks

* Goal: decrease LE venous pooling

« Strength: 20-40 mmHg

» Take off during exercise and at
night

* $20-50.00 per

+ At least knee high, closed toe

« brightlifedirect.com

Lab Testing - POTS

«Vitamin D deficiency

«Iron deficiency

Medications to Avoid*

« Vasodilators
« ACEi, CCB

» Many medications used for “migraines”
or chronic pain

* Diuretics

* Opiates

« Antiepileptic medications
+ Decongestants

« Stimulants?

*Grubb & Karas. Pacing and Clin Electrophysiol, 1999
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TABLE 1 Neurspryeniatric mesications commonly 1563 in he {[eatment af Syzautanemrelated symptome with

Genertc frade} name. Pertinent st stfects

Amicigeyline (Eavi) Hypeienaion, yncope. drowsiness, Gzsiness, tachyaecia insaemnia, ansiety and weighi gain

syneoe, tachycardia, hesdaches, sbAsninl pan, ecresis distiness,
<onstization and papitations

Buopion Weitutric) Mesduche, Giziness. aacety. nd tachyearsia
Busprone luspar) Disziness, headaches, abdarminslpain and fcigue
F i and diziness
Cionazepam (Kianapiel Tachatarss, syncope, o 55 Foigut, canstination incantinence, nd hoeension
Chonidine (Catapres] Hypstension, syncope; hesdaches, sbdinal pain, 30d faigue
Ancresia, hesdach RRP——
Destroamghstamine/ampheta:  Ancreia, abdominalpoin, g and
e fdderal] papitacions
Ouiasecine (Cymoalal Qrthostatic ypotenion, syncope. headaches, dizziness, and sasiesy
Fsattios Preac) Nates, headiehes aruiety, GTAe L, ERIOMEOR and vartng
Favorarsine (Luves) Nouies, besdaches, inzomi, distiness. aervuoacs, 3od canstipation
Gabapentin Neuraninl Diziness, tatigioe, nauzen, vomiting arrhes; constipation, hesdxches, weight gain, and degression
Lamatigine (Lamictal) Dictiness, headadhes, and ety
Abdonsi diaehen.tachycardia, ansicty sad diziness
Lithiom Bradyeardia, syncope, vomiting, diarthes, drowiiness. nd fatigue
Methyighenidate (Concartal  Tachyearcia headaches, and dizziness
@neartacapine Trieptsn Dizziness, headaches, rautes, vomiting somnaience, darrhes. conatipaton, snd nervouiness.
Risoericane Aisperdst Hypotension. syncope, somnolence. fatiple. nsea, voriing, constioation abdoming] pain, ariety.
15, nd headiche.
Serteaing (Zalett) Nausea,tatigus, diztiness. pHIEMIOns, 3540ninal pain, and headache
Veriatision (Etexce) Arrhthenias, besdaches. izsinets, ancresis, nervousness. sraiety. and agtation
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Fludrocortisone for the Prevention
of Vasovagal Syncope
A Randomized, Placebo-Controlled Trial J Am Coll Cardiol 2016

Robert $heldon, MD, Pub,” Satish R. Raj, MD, MSc,” M. Sarah Rose, Pub,” Carlos A. Morillo, MD,
Andrew D. Krahn, MD," Eduardo Medina, MD,” Mario Talajic, MD,’ Teresa Kus, MD, Pul.” Colette M. Seifer, MD,"
Malgorzata Lelonek, MD, PuD,' Thomas Klingenheben, MD, Ratika Parkash, MD," Debbie Ritchie, MN,"

Outcomes in Patients Who Achieved
he 0.2 ma Dose Stabilization After
2 Wesks in Each Arm

+N =210 L
» Mean age = 30 years

* 1-year treatment
period

~——— Placebo

Fludrocortisone
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September 23, 2014; 83(13) ARTICLE

Midodrine for orthostatic hypotension and recurrent reflex syncope
A systematic review

Ariel 1zcovich, Carlos Gonzalez Malla, Matias Manzotti, Hugo Norberto Catalano and Gordon Guyatt

published August 22, 2014, DOL: https://doi.org/10.1212/WNL.0000000000000815

75

25



01/31/2023

Day vs. Night HR = “Orthostatic”
Beta BIOCkerS Tachycardia

« Can be great for POTS patients
with lots of palpitations, sinus
tachycardia, anxiety

* Careful!

» Can make dizziness (thus everything)
worse

« Fatigue
* Holter monitoring

« Average HR, HR range, upright HR
* Propranolol, atenolol, nadolol

TABLE 2 Medications

Medication Dose Sido Eftests Gomments
Girculatory support

Fludrocortisone 0302 mg gaM Peripheral adema, acne. headache.

Midodrine 2.5-10 mgt TID qdh

headacha™t!
diarrhoa, thycoid

Dusmoprexsin 0,104 g BID
Octreotide 25100 g subcutaneously BID

Ecythropoictin hralgios
Repeatad phiebotomy can lead to scarring
Bradycardia without hypotension

Acute normal saling infusion

Wabrading

Atonotol
Hobivolol

10-40 mg daily

5-20 mg daily
25-200 mg daily
0.1-0.3 mg transdermal overy

ist, may also be used

7d
ostigmine 30120 mg BID ta TID early satioty and

Gaily; CHF, congostive heart failure: FBA. Food and Orus Administration &, * pacemaner channes oira. GAM, evory morning: 11D, thrice
applicablo

Why do some patients not get better (yet)?

Nemo has a
severe case of
hypoplastic
*In many... right pectoral

* Super PO

* Symptom amplification

* Catastrophizing

* Somatic hypervigilance

* Organizational skills (or lack

thereof)

* Depression
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Advocacy / Empowerment =» Disease Identity

Dysautonomia

Knowing you're most likely NOT going
to survive the Zombie Apocalypse
trength age

= <
som@cards A:&

Positivity, Prognosis, and Coping Skills

« Patients need to hear they will get better

« Literature discussion — Mayo, European
studies, UAB experience

« Patients need to know that anxiety and
poor coping make things worse in the
meantime

» Working on this, just like the rest of the
plan, is part of taking care of the complete
person

HOME JBOUTUS -~ WHATISPOTST - LVINGWITHPOTS - EXERCISE - MEDICATION - DOCTORS POTS FOR MEDKS - STORES

v | “ g

POSTURALTACHYCARDIA SYNDROME

Cogpitive-Behavioural Therapy for Chronic
Health Conditions

 Adjusting to the unpredictability of illness
* Improved coping with physiologic sensations \

* Acti
ctivity pacm.g : : .B.T
 Shaking off “illness identity
—_—
* Managing associated anxiety and/or mood disorders

81
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Today’s Agenda - POTS

* Definitions and Pathophysiology
*Clinical Pearls
*Treatment Options

*Qutcomes

Mayo Clinic Multidisciplinary POTS Clinic

* Clinic experience —autonomic testing, PT, CBT, medication

management, “pain rehab” program, life coach

* Survey of adolescents seen in clinic between 2003-2010 (N =

172)
* Ages 13-18 at time of initial intake
» Mean age at time of survey 21.8 years MAYO
* Mean duration from clinic intake to survey = 5.4 years CLINIC

* 84% female
* Findings

of patients report no improvement
report symptoms much improved, only intermittent
symptoms, or symptoms resolved

Bhatia R. J Pediatr 2016

01/31/2023

Bhatia R. J Pediatr 2016

Symptom Update at 5 Years - Adolescents with POTS at Mayo Clinic (N = 172)

B Symptoms Resolved

B Severity Worse

M Unchanged
Remitting/Relapse

B Severity Better

MAYO
CLINIC

84
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COA/UAB Pediatric Cardiology “Syncope Clinic”

« Patients referred to UAB Pediatric Cardiology Clinic

« Specific patients identified based on (1) pediatrician’s concerns for
POTS/dysautonomia, (2) seen by other cardiologist or subspecialist, or
(3) specific family concern for the diagnosis

* Clinic set-up
* 45 minute initial clinic slot
* Intake and Return surveys
thostatic vital signs — 3 minute standing test

i

LB MEDICINE
PEDARCS.
POTS/Syncope Clinkc (Or. Hebson] - Initial Vst
s —
i
—
s =S
PO m———
e e e
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Intake Description of Adolescent Patients with E

Significant Orthostatic Intolerance at UAB

Patient Description (5-11/2019)

Age 15.9 +/- 1.4 years
Female 91%
Orthostatic Tachycardia by Vital Signs 67%
Missing Significant Amount of School / Work 60%

Seen by Other Pediatric Subspecialist for Same 66%
Complaints
Self-Report Quality of Life Rating (out of 10) 53+/-1.7

*HR increase by at least 30 bpm within 3 minutes of standing. No orthostatic hypotension
**Gl, Rheum, Neuro, etc

Symptoms / Characteristics of Adolescent Patients with
Significant Orthostatic Intolerance at UAB (N = 70)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Last Clinic Follow-Up: Adolescents With Significant
Orthostatic Intolerance at UAB (5/19 — 11/19)

Symptoms Much Improved 64%

Symptoms Mildly Improved 21%
School Resumption 87%
Self-Report Quality of Life Rating (out of 10) 7.4+/-1.8
Intake Self-Report QOL Rating (out of 10) 5.3+/-1.7

Beta-blocker 64% Average time from
Fludrocortisone 41% initial visit to last
Midodrine 8% follow-up: 6.4 months

Salt tablets 67%

01/31/2023
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Today’s Agenda - POTS

* Definitions and Pathophysiology

*Clinical Pearls
*Treatment Options

*Qutcomes

JACE FOTUS SEMINAR

Receind 9 Octose 2018 | Aceepid 9 Octcber 1038

01/31/2023

Postural Orthostatic ==
Tachycardia Syndrory REVIEW ARTICLE

WILEY | Gkl iea e

JACC Focus Seminar Pediatric dysautonomia: Much-maligned, often overmedicated,
Meredith Bryacly, MO Lauren 7. pailps, o, o DU NOt as complex as you think

Benjamin D. Levine, MD™

Camden L. Hebson MD* @ | Michael E. McConnell MD* | David W, Hannon MD*

ABSTRACT

ot Peatric Carditony,
et of Pedistrcs University

Postural rthostatic tachycardia syndrome (POTS), the 1 o

Abstract

sa Simingrom,
and the beginning of their working lves. This s heterog 250+"4

Departmert of Pedisrics, Emary Urivasty
most current views on the polential Causes, COMOMId K0! schoal ol Medicne, Atanta Georga

and treatment of POTS from candiological and neurolog 7

the fleid of pediatrics. Symptoms, Including dizziness, headaches, fatigue, joint pain,
anxiety, and intolerance of heat or eold, are often sigrificant snd diffieut to sort,
theis ferral to mul-

107019 by the American College of Cardiology Foundat Desactment of Pediatrics, Tt Carsns
Univrsiy Brody Schoolof Mdicios,
Grserite Nonth Crvetns

pl who then p
In the authors' experience, this leads to mare frustration on the part of the patients
209 thelr physicians when symotom improvement does ot foliow (o can gven
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Extra Slides

Birmingham
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Clinical Pharmacology

Orthostatic Hypotension in Patients, Bed Rest Subjects, and
Astronauts

D, Clalre M, Lathers PhO, FCP, Dr. John B, Charies PhD

ol May 1994 | https://dol.org/10.1002/].1552-4604.1994.tb04980.x | Cited by: 19

Human F

Full Text provided by University of Alabama at Birmingham
Human F

TroF A T00Ls
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Mayo Clin Proc. 2002:77:531-537

Quality of Life in Patients With Postural Tachycardia Syndrome

Lisa M. Bexrup-Lagsox, PuD; MeLaNte S. DEwar, BS; PAoLs Saxproxt, MD, PaD;
Teresa A. Rvaniass, MD; JExnrer A. HAYTHORNTEWAITE, PED; xp Prmire A. Low, MD

N = 94 (mean age = 34 years)
« Significant perceived
decrease in:

Physical functioning (PF)
Bodily pain (BP)

General health (GH)

Vitality (VIT)

Social functioning (SF)
Similarly poor to known
chronic disabling
conditions

Score
£
o« o o

SF36 scales

01/31/2023
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Clin Auton Res (2012) 22:151-153
DO 10.1007/510286-011-0155-1

RESEARCH LETTER

[Long-term follow-up of patients with postural tachycardia
syndrome

[Alexandra Sousa - Ana Lebreiro - Jodio Freitas -
M* Jilia Maciel

« Young adults with “severe” POTS  « Mean follow-up ~ 7.5 years
» Mean age 24 years * 31% symptom free
* 94% on at least one medication » 56% with significant improvement
for POTS « 13% not improved

*N=34 « Only 62% still on a medication
(mostly beta blockers)

97
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