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Definition

■ >1-3 months after confirmed or
probable infection
– CDC: >4 weeks
– WHO: 3+ months
– NASEM: 3+ months

■ Regardless of infection severity

■ Impact on everyday functioning

■ Cannot be explained by
alternative diagnosis

■ Relapsing and remitting course
Stussman. Front. Neurol. 2020.



Post-exertional malaise
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PATHOPHYSIOLOGY
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Overlap with Myalgic
Encephalomyelitis/Chronic Fatigue
Syndrome?
■ 2015 Institute of Medicine Diagnostic Criteria

– Required symptoms
■ Substantial reduction in pre-illness activities

– 6+ months

– +++fatigue

■ Post-exertional malaise

■ Unrefreshing sleep

– Additional symptoms
■ Cognitive impairment

■ Orthostasis

– Other symptoms
■ Tender cervical or axillary lymphadenopathy

■ Headache

■ Myalgias/arthralgias

■ Sore throat

■ Associated with:

– Female sex

– Major stressful life event
– Coxiella burnetiid

– Epstein-Barr virus

– Ebola virus

– Ross River virus
– Chikungunya virus

– West Nile virus

– SARS-CoV-1



DIAGNOSIS





Diagnosis of Exclusion

■ Work-up based on primary symptoms

– CXR, Spirometry, Diffusing Capacity

– CBC, TSH

– Polysomnogram

■ Validation, reassurance

■ Screen for mental health



TREATMENT





Fatigue/Post-Exertional Malaise

■ Counseling

– Sleep hygiene

– Adequate rest

■ 4 Ps: Planning, Pacing, Prioritizing, and Positioning

■ Cognitive behavioral therapy



CBT for Fatigue



Neurocognitive Symptoms: RECOVER-
NEURO

JAMA. November 2025



Neurocognitive Symptoms: Promising
Therapies
■ Cognitive behavioral therapy can improve concentration

– Validated with online delivery

■ Preliminarily promising studies without conclusive evidence

– Hyperbaric oxygen

– Noninvasive brain stimulation (although negative in RECOVER)

– Supplements



Hyperbaric Oxygen Therapy
■ Intervention n=37 vs sham n=36

■ 40 daily sessions

■ Impact on neurocognitive symptoms



Respiratory Symptoms

■ Dyspnea, Exercise Intolerance

– Rehabilitation
■ Supervised exercise

■ Autonomic Conditioning Therapy

■ Breathing Retraining

■ Cough

– Symptom-directed



Pulmonary Rehabilitation for PASC

Nopp. Respiration. 2022.



Low-Dose Naltrexone (LDN)

■ Immune modulation activity at low
doses

■ 1 mg daily, increased to 3 mg daily
as tolerated

■ No control group



Goals Modality Level of Effort

Phase 1 Sx stabilization • Introduce exercise
• Monitor: VS, RPE, Sx
• Supine exercise
• Breathing exercises

Stop & rest if > 3
from starting values

Phase 2 Autonomic regulation
Aerobic exercise

* 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
* 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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