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• Introductions
• Objectives
• Didactic Presentation (20-30 min)
• Case presentation

• Clarifying questions
• Participants – then faculty panel

• Discussion
• Recommendations
• Summary
• Closing Announcements

• Submission of new cases
• Completion of evaluations

Typical Agenda



Learning objectives for this ECHO series 
include the ability to: 

Recognize

Recognize the broad 
range of chronic 
symptoms after 
SARS-CoV-2 infection

Implement

Implement 
appropriate 
diagnostic and 
treatment strategies 
for varied 
presentations

Assist

Assist patients in the 
development of 
comprehensive, 
multi-disciplinary 
care plans



CME Disclosures
University of Vermont (UVM) Office of Continuing 
Medical and Interprofessional Education (CMIE) is 
approved as a provider of Continuing Medical Education 
(CME) by the ACCME. UVM designates this internet live 
activity for a maximum of 1 AMA PRA Category 1 
Credits. Participants should claim only the credit 
commensurate with the extent of their participation in 
the activity.
Interest Disclosures: 
• As an organization accredited by the ACCME to 

sponsor continuing medical education activities, 
UVMCMIE is required to disclose any real or apparent 
conflicts of interest (COI) that any speakers may have 
related to the content of their presentations. 
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Introduction to 
Post-Acute Sequelae of SARS-CoV-2 (PASC)

Session Objectives:
• Define what timeline and symptoms constitute a 

diagnosis of Post-Acute Sequelae of SARS-CoV-2 
(PASC)

• Identify the most common symptoms of PASC
• Review most recent EBM for prognosis and 

treatment of patients experiencing PASC
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PASC Symptoms (Davis, EClinical Med July 2021)

• Probability of symptoms lasting > 35 wks 91.8% (CI 
89.5% - 93.5%)

• 65.2% of respondents reported symptoms ≥ 6 
months

• Top 3 most debilitating symptoms reported: 
• Fatigue (71%)
• Dyspnea (60%)
• Impaired cognitive function (34%)
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Symptom Severity Score 
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Average Number of Symptoms 
over time



Characteristics of Persistent Symptoms:
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• 85.9% reported relapse/ remitting symptoms
• 89.1% reported worsening of symptoms in response to PA 

or mental loads
• 33.9% reported tachycardia ≥ 30 bpm when standing

Impact on Return 
to Work: 



Post-exertional Malaise (PEM)

Experience from Mt. Sinai suggests exercise intolerance should be treated cautiously

H Davis. EClinical Medicine. July 2021



Symptoms 
remaining 
after 6 
months:
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PASC Symptoms vs. Dysautonomia

Long COVID:
1. Debilitating fatigue

2. Breathlessness

3. Headache

4. Brain fog

5. Exercise intolerance

6. Palpitations

7. Chest pressure

8. Mood swings

9. Tinnitus
10. Relapsing- remitting 

pattern of symptom 
recurrence

11. Memory impairment

Dysautonomia:
1. Debilitating fatigue
2. Breathlessness
3. Headache
4. Brain fog
5. Exercise intolerance
6. Palpitations
7. Chest pressure or discomfort
8. Mood swings
9. Lightheadedness
10. Sleep problems
11. Sweating
12. Orthostatic intolerance
13. Large swings: HR and 

potentially BP
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Recommendations for Safe Rehabilitation: 
World Physiotherapy June 2021

Prior to beginning physical exercise, treatment or sports: 
1. Screen - Post Exertional Symptom Exacerbation (PESE) or PEM
2. Confirm that chest pain, dyspnea, or tachycardia aren’t due to primary  

cardiac impairment
3. Screen for autonomic dysfunction or orthostatic intolerances

Safe rehabilitation should include:
1. Monitor VS response, RPE and symptom severity (VAS) to exercise 

and progression to assess exercise tolerance
2. Monitor symptom severity impact 12 hrs after activity or emotional 

loads to adjust treatment program 
3. Address hyperventilation or ineffective breathing patterns 
4. Utilize effective patient-clinician partnership 
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Recommendations for Safe Rehabilitation (cont.)

Safe rehabilitation should include:

5. Reduce symptom fluctuation to manageable levels over time with 
goal of sustained symptom stabilization

6. Investigate SpO2 desaturation on exertion ≥ 3%
7. Use conservative tx approaches for pt. with autonomic dysfunction or 

orthostatic intolerances balancing slowly exercise progression with 
Sx monitoring and rest

8. Avoid over exercise and symptom exacerbation
9. Educate pt. & provider – proceed conservatively with exercise, use 

pacing, and planning.   Work within energy window and avoid
pushing the exertion to point of symptom exacerbation or excessive 
fatigue



RED FLAGS:

STOP treatment.
Contact referring 
provider and/or initiate
emergency services

• Cardiovascular: Unexplained chest pain, new tachycardia, dizziness

• Pulmonary symptoms: Sudden shortness of breath, chest pain, anxious, dizziness, palpitations, 
pneumonia, new severe breathlessness  or worsening breathlessness, SpO2 < 92%

• New neurovascular or acute neurologic event

• New or worsening impairments in physical, cognitive or mental health status arising after critical 
illness and persisting beyond acute care hospitalization.

Contact referring 
provider for following 
symptoms:

• Struggling with low mood, anxiety, post traumatic stress disorder, sleep (i.e. Counseling)

• Patient feeling overwhelmed needing assistance with managing resources, agencies, health 
coach (i.e. Community Health Consult otherwise known as medical home)

• Need for additional therapy disciplines based on provider guide and patient presentation

YELLOW FLAGS:

Red Flags and Yellow Flags for Rehab Therapy



Physical Therapy Examination
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Measurement Purpose

COVID intake questionnaire: baseline & end of 
treatment

Persistent symptom severity score
Identify additional services needed
Quality of Perceived Health

VS (HR, BP, RR, SpO2): resting, positional, 
response to activity

Identify resting tachycardia,
orthostatic intolerance: treat more conservatively.  
Identify normal vs abnormal exercise response 
(consultation w referring provider, stop exercise)

Rate of Perceived Exertion (0-10) and or 
Dyspnea

Consider stopping exercise for ≥ 3 point increase

Primary symptom VAS (0-10) Consider stopping exercise for ≥ 3 point increase

PESE Questionnaire Scores suggestive of ME/ CFS treat more 
conservatively 

Activity Tracking Tool Identify correlate patient’s activity energy 
expenditures with symptom severity

Standardized tests: 6MWT, 5 times sit to stand 
test, SPPB or BERG, Gait speed, Fatigue 
Symptom Inventory 

Utilized to develop individual treatment program and 
response to treatment
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Rate 17 items (0-10): compare pre 
COVID score to current

Breathlessness
Airway difficulties
Voice
Swallow
Nutrition
Ability to walk
Fatigue
Personal Care
Continence
Ability to complete usual Activities
Pain
Cognition, communication, Anxiety, 
Depression, PTSD screen &
Global Perceived Health 



Treatment: for those with dysautonomia 
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Phase 1: symptom stabilization, deep breathing

Phase 2: promote symptom stabilization and advance 
strengthening exercise, deep breathing and begin aerobic 
exercise (recumbent biking, limited walking)

Phase 3: modified Levine protocol (strengthening 2/ wk and 
aerobic conditioning 3x/ wk)(Yale, Mt Sinai, Johns Hopkins)  

Refer to: dyautonomiainternation.org

Exercise protocol for POTS:
modified levine protocol or CHOP modified Dallas Protocol

http://www.dysautonomiainternational.org/page.php?ID=30
http://www.dysautonomiainternational.org/page.php?ID=43


Goals Modality Level of Effort

Phase 1 Sx stabilization & 
management

*  Introduce exercise
*  Monitor: VS, RPE, Sx
*  Supine exercise: bridging, SLR, 

hip abduction (supine> sitting)
*  Breathing exercises

< 2/10 on RPE or 
Sx severity VAS 
score 
Stop & rest if > 3 
from starting values

Phase 2 Sx stabilization, 
autonomic 
regulation,  and 
introduce aerobic 
exercise

*  Monitor VS, RPE, Sx
*  Sitting/ standing exercise
* Standing 1 min. > short walking 

bouts gradually over weeks

same

Phase 3: 
submaximal 
exercise 
(Modified 
Levine 
Protocol)

Higher intensity 
aerobic exercise (Sx 
are stabilized 
autonomics are 
regulated)

*  Modified Levine Protocol, PT 
supervised for 1st month

*  Calculate trng HR: base, race & 
and recovery pace

*  Progression from recumbent bike 
or swimming > upright bike,  
elliptical, treadmill, over ground 
walking (3x/ wk.), strengthening (2x/ 
wk.)

Monitor HR, Sx, use 
individualized target 
HR and RPE 

Phases of Rehab for Exercise Intolerance/ Dysautonomia 
(Modified Levine Protocol) (Mount Sinai Approach)
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Post-
exertional 
Symptom 
Exacerbation 
(PESE) 
Questionnaire
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Treatment: for those with PEM or PESE
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For patients who’s PASC symptoms meet the criteria for ME/ CFS 
(PEM/ PESE, unrefreshed sleep, and inability to return to pre illness 
exercise level)

1. Avoid standardized graded exercise programs, PACE study 2015 > 
resulted in symptom relapse in subjects

2. Very very gradual activity, yoga, deep breathing



PASC w/o PESE or 
dysautonomia

PASC with 
dysautonomia or ex 
intolerance

PASC w/ PESE PASC w organ level 
damage

Reported 
incidence

some common unsure few

Our practice:
72 referrals

hard to tell ~ 17 – 20 pt. ~ 12 pt. ~ 3-4 due to COVID

Treatment 
approach

COVID questionnaire, VS, 
RPE, SX VAS, 
Use ASCM guidelines for 
monitoring/ tracking HR 
response (training range 60-
80% max HR), strengthening, 
aerobic exercise

Same + PESE 
questionnaire
Requires sx 
stabilization and POTS
protocol (Levine), use 
Yale or Mt. Sinai 
protocol, breathing

Same
Graded exercise 
program based on % 
HR max not 
appropriate.

Close monitoring, 
compensatory 

strategies, expect set 
backs, breathing

Same, understand
organ level damage, 
highly individualized, 
collaborate with 
specialists

Progression Standard for deconditioning 
w close monitoring

Gradual progression 
supine ex > sitting> 
standing> recumbent 
aerobic ex. Based on Sx
VAS, VS, RPE, breathing

Similar to CFS, go very 
very slow. Use Mt. Sinai 
protocol (more 
conservative), 
breathing

Very, very very slowly.  
Now the precautions 
(cardiac, pulmonary) 

Patient Presentation and Tx Approach
22



Results of OP PT treatment
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Case 1: after 24 treatments, returned to work full time, over-ground 
and treadmill exercising >20 minutes a day.  PT goals met.

COVID questionnaire
Pre 

COVID
Post COVID: PT 

eval
Post COVID: end 

of treatment

Symptom severity scores 6/230 75/230 27/230

Quality of Health Score 
(0/worst – 10/ best)

7 3 5

Case 2: still receiving OP PT (10 tx completed), perform HEP 10 min./ 
day, walking 5 min./ day

COVID questionnaire Pre 
COVID

Post COVID: PT 
eval.

Post COVID: end 
of treatment

Symptom severity scores 0/230 76/230 -

Quality of Health Score 
(0/worst – 10/ best)

9 2 -



High Priority Treatment Goals

OT
Employment

• Work simplification

• Strategies for managing 
fatigue for activities outside of 
work

• Return to work 

PT
Exercise Intolerance & 
Symptom Exacerbation
• Stabilizing symptoms

• Gradual individualized 
endurance and 
strengthening exercise

• Close monitoring 

• Goal to achieve highest 
level of fitness to 
enable life roles

24

SLP
Swallowing, Voice 
Dysfunction, Cognitive 
Communication
• Communication cognition 

strategies

• Return to school
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Current rehabilitation treatment approach is based on expert opinion from 
national and international leaders, 60 NYC regional OP clinics and barrowed 
from clinicians and researchers with ME/ CFS expertise

There is a high incidence of cancelled appointments and/ or breaks between 
visits  

Research publications and consumer feedback suggests that better planning 
is needed for a graduated or graded return to work plan considering both the 
patient’s energy window and work demands.  

There are VT/ NY patient consumers who remain symptomatic after 13 
months.  More research is needed to identify best treatment; ought they to 
expect recovery?  Are they supported to pursue disability benefits if needed?

Challenges:



Summary
Message:

• Refer patients for OP PT (Long COVID/ PASC training) who have dysautonomia- like 
symptoms, PESE or PEM, or those with struggling with fatigue, return to exercise, work or 
usual roles

• Early identification of dysautonomia is needed as this guides PT intervention and helps to 
avoid relapse

• Encourage the patients to wait 2-4 weeks before engaging in exercise, to gradually resume 
exercise while monitoring their symptoms

• Recent research suggests PASC symptoms extend longer than what is reported in the media 
and have these symptoms have a significant impact on QoL

• Great caution should be used when implementing standardized graded exercise 
interventions with this population, close monitoring of VS and symptoms is needed

• Monitoring for PESE or PEM is important, when present should guide clinicians to treat 
cautiously 

Communication Plan:
• Inservice/ education sessions
• Outreach
• Vt APTA
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COVID-19 Patient Advocacy and Research
COVID19SurvivorSupport@UVMHealth.org

UVM Health Network COVID 19 Recovery Web site  
https://www.uvmhealth.org/coronavirus/covid-19-
recovery-program

Mental health service try online resources 
or https://covidsupportvt.org

mailto:COVID19SurvivorSupport@UVMHealth.org
https://www.uvmhealth.org/coronavirus/covid-19-recovery-program
https://covidsupportvt.org/


Prep for Next Session
Prior to each session, if you have specific questions for ECHO faculty, 
please let us know and we will pass along ahead of time.



Conclusion

• Slides are posted at www.vtahec.org

• Volunteers to present cases (this is key to the Project ECHO 
model)
• Please submit cases to Mark.Pasanen@uvmhealth.org

• Please complete evaluation survey after each session

• Once your completed evaluation is submitted, CE information 
will be emailed to you.

• Please contact us with any questions, concerns, or suggestions
• Mark.Pasanen@uvmhealth.org
• Elizabeth.Cote@uvm.edu

http://www.vtahec.org/
mailto:Mark.Pasanen@uvmhealth.org
mailto:Elizabeth.Cote@uvm.edu
mailto:Elizabeth.Cote@uvm.edu
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