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LEARNING OBJECTIVES

1. Define POTS and describe its clinical spectrum

2. Describe best, evidence-based treatment
approach to syndromes of orthostatic
intolerance

3. Understand long-term outcomes
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Is POTS a NEW disorder?

POTS in the NEWS

Long COVID Triggered One Man's 'Blue Legs' [ ietitban
Syndrome
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« First described in the 1800s in Civil
War soldiers who presented with
multiple orthostatic and Gl symptoms
following dysentery-like illness [Da
Costal.

* The term POTS was cemented as a
unique clinical diagnosis in 1993
[Schondorf].

What is Postural Orthostatic
Tachycardia Syndrome (POTS)?

A condition affecting 1-3 million Americans (1 in
every 100 teenagers). About 85-90% of POTS
patients are female, with median age of onset at
14 years

A chronic illness in which an estimated 25% of v
patients are so disabled they cannot work or
attend school
A disorder of the Autonomic Nervous System (a ’
form of Dysautonomia)
A blood circulation disorder that results in reduced
blood flow to the brain
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diagnosis: skill issue

Diagnostic Challenges

» >50% were told that their
symptoms were “all in your head”

* 75% of patients had doctors who
said that they had never heard of

* 18% of patients suggested POTS
as a diagnosis before the provider
brought it up with them

Diagnostic Criteria (updated in 2021)

1. Asustained increase in HR of 240 BPM in adolescents (230 BPM for adults) within the
first 10 minutes of standing in the absence of orthostatic hypotension

2. Frequent orthostatic symptoms during standing, with rapid improvement upon
recumbency.

3. Duration of symptoms for at least 3 months

4. Absence of other conditions explaining sinus tachycardia such as anorexia nervosa,
primary anxiety disorders, hyperventilation, anemia, fever, pain, infection, dehydration,
hyperthyroidism, pheochromocytoma, use of cardioactive drugs or severe deconditioning
caused by prolonged bed rest.
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Who Typically Manages
POTS?

» Cardiologists
* Neurologists

* Primary Care
Physicians/Pediatricians/NPs

Number of POTS
Patients >>> Number of
POTS Providers

Kennedy Krieger Institute (KKI)
Pediatric POTS Clinic Model

NEW PATIENT: Multidisciplinary Model

-

. Nursing (triage/orthostatic standing test)
. Medical Provider (1-1.5 hours)
3. Behavior Psychologist (1 hour)

N

FOLLOW UP PATIENT: Medical Provider only

10

Orthostatic Standing Test
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Tilt Table Test
Vasovagal
— Syncope/Neurally —
Mediated Hypotension

BP /HR

Tilt-Table Test

Asensitive and accurate assessment for
Vasovagal Syncope

POTS: 30 bpm increase (40 bpm in adolescents) in HR with Symptoms, without
orthostatic hypotension, in first 10 min of standing or HUT
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COVID-19 and POTS
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Treatment Approach: Step 1

« Infection is a trigger for POTS

» Non-pharmacologic Management CRERCIS,
« POTS in pediatrics post-COVID > the general

pediatric population [Lin].

e + POTS in pediatrics with long COVID > adults with
e long COVID [Lee, Ormiston].

o
ey e
« Pediatric patients (n=16) with post-COVID :

dizziness reported a 63% prevalence of POTS

o [Kakavand].
« Pediatric patients (n=9) with post-COVID dizziness &PDRAT\OQ‘ 4/UTR“\0\&
reported a 56% prevalence of POTS [Drogalis-Kim].
Y BRI
19 20
FLUIDS SODIUM
(daily intake goal: 2-3L) (daily intake goal: 4-6gm)

sLuEl el
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Compression Garments 20-30mmHG Avoid Triggers
. Prolonged standing
. Heat
. Diuretics
. Prolonged bedrest

!
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Raise the Head of the Bed Physical Counter Maneuvers
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Increasing Physical Activity is KEY! Deconditioning Cycle in POTS

Cardiovascular

Reduced P
Deconditioning

Activity

Worsened
Orthostatic Further Activity
Intolerance & Avoidance
Fatigue
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Providing supervision resulted in better improvements in
exercise tolerance and symptom reduction than receiving
no supervision [Wheatley-Guy]

Month 1

|+ Start Low, Go Slow

| - Progress at Your Own
Pace

|« Prioritize consistency
over intensity

« Strengthen core and
legs
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Self-Pacing is Key!

Pacing Alert

31

School Accommodations

Constant access to water bottle and
salty snacks

Fast Pass to the Nurse

Place to Rest at School when
symptomatic

Unlimited Bathroom Breaks
Modified gym class (may limit
running/upright activity)

Ability to get up and move around
during class

Preferential Seating near the door
Limit 1 test per day

Flexibility with assignments and
deadlines

Extended time for testing

Elevator privileges

Partial Day
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Medication Management

Midodrine,
Stimulants, SSRils,
SNRIs, droxidopa

Fludrocortisone,
OCPs, Desmopressin

Vasoconstrictors

Volume
Expanders

oo o

Beta-blockers,
Ivabradine, Clonidine,
Guanfacine, Mestinon

Hyperadrenergic
Response
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School Needs

» #1 Keep the patient in school!
» #2 Keep the patient in school!
 #3 Keep the patientin school!

(ORI
32
Treatment Approach: Step 2
(if needed)
* Medication Management
(no FDA-approved medication to treat POTS)
(ORI
34
Behavior Psychology Evaluation

a
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* Provide validation
(invisible disease/
diagnostic delay)

* Cope with having a
chronic medical condition
and how chronic medical

conditions impact
EL, mental health
o —
M=
.
o |

* Adherence to
medical recommendations

* Reinforce mind/body
connection
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Prognosis

POTS does not increase the risk of mortality

Limited data exist on long-term outcomes in individuals with
POTS

Multiple treatment centers have published favorable results,
with significant improvement reported in 70-87% of patients
over short to medium follow-up [Hebson]

Majority of patients are not symptom-free >9-years after POTS
diagnosis [Boris]
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An intensive rehab program does not

“cure” POTS

» Provide management strategies and

coping skills

» Offer caregiver training

» Design a therapeutic approach to

promote further recovery of function
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Intensive Rehab Services

(Kennedy Krieger Institute)

Who We Serv 4 “‘i

We serve children and adole
with persistent symj
health conditions su

N Our Team
« Amplified muscul  our interdisciplinary team consists of:
syndrome (AMP4 « Educators. * Pediatric rehabilitation physician
* Health psychologists * Physical therapists
+ Neuropsychologists « Paychiatrists
« Nurses + Care coordination team
« Nutitionist + Speech-anguage pathologists
'+ Occupational therapists

« Chronic pain
« Chronic regional
« Ehlers-Danlos

syndrome (POTS)
« Sickle cell anemia
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Case: 19-year-old male who had been diagnosed with POTS in 2022 via tilt table
test following multiple concussions

6-minute walk test: 1,194 feet

Timed Up and Down Stairs (TUDS): 42.81
seconds with a rest break

Five Times Sit to Stand 41.4 seconds

Berg Balance Scale: 44

LE Functional Scale: 17

Experienced exacerbation in symptoms following recent endoscopy

Approved 24 days on the inpatient rehabilitation unit

Initial Evaluation Discharge Evaluation
6-minute walk test: 1,447 feet

Timed Up and Down Stairs (TUDS): 19.17
seconds without pause

Five Times Sit to Stand: 12.02 seconds
Berg Balance Scale: 56

LE Functional Scale: 65

Returned to college the following semester with the implementation of additional
school accommodations

Continued regular sessions of outpatient physical therapy and psychology services
after discharge
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Interdisciplinary intensive pain
treatment (IIPT) program

41

Aretrospective chart review of 111 adolescents (aged 12—22) with
POTS admitted to an interdisciplinary intensive outpatient pain
treatment (IIPT) program for 3 weeks (Oetjen et al)

Each patient received one hour of PT, OT, CBT, and relaxation and
recreation therapy daily

Based on the COPM, patients largely identified self-care, school, and
leisure as areas to work on at admission

Adolescents with POTS reported high symptom burden and
significant functional disability on the FDI

2 (@) JOHNSHOPKIS
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Results... Study #2: Interdisciplinary intensive
pain treatment (IIPT) program

. Slglnlflc.ant positive changes on self-reported goal performance and « Pilot study of 18 adolescents (aged 13-21) with orthostatic intolerance who
satisfaction based on COPM completed the same 3-week IIPT (Harbeck-Weber)

« Results following IIPT admission reveal significant improvements » Performed orthostatic standing test and a battery of self-report measures both
in overall functioning as measured by the FDI pre and post admission

¢ bathroom « Exercise program individualized, including both cardiac activity (e.g., walking,

1.

S Dainh g with s (for ik playheg, 8 g running, playing sports, dance) and strength training with both free weights
4. Do t home and weight machine

s, ng regular meals

6. Being up all day without a nap or rest

7 Riding the school bus or traveling in the car

8. Being at school all day

9. Doing the activ in gym class {or playing sports)

10, Reading or doing homework

1" Watching TV

12 w th of a football ficld

13, th foo icld

14,

i st g s (Wit tand m Yl
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Results...
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