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Pathogenesis and Targets of  PASC
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What we know for treatments?



Long COVID: Mechanisms
Possible therapeutic strategies

Mechanism Treatment

Acute viral infection with 
irreversible tissue damage

Prevention
Anti-virals
Post-acute vaccine
Anti-inflammatory drugs
Rehabilitation



IMPLICATIONS FOR REHABILITATION
•Post-ICU COVID-19 survivors present multiple sequelae and 
disabilities.
•An intensive and interdisciplinary inpatient rehabilitation 
results in significant improvement in limb and respiratory 
muscle strength, cough effectiveness, fatigue, balance, exercise 
capacity, and ability to perform activities of daily living.
•Timely referral from the acute care setting to rehabilitation 
services is crucial to minimize the functional impact of severe 
multisystemic disease and prolonged hospitalization.

Prospective
N = 42
Avg 32 days of  inpatient rehab

Prospective
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• Prospective service evaluation of 26 
acute hospitals in England.

• A greater proportion of COVID-19 
patients were referred for inpatient 
rehabilitation (13% vs. 7%) and 
community-based rehabilitation 
(36% vs.15%).

• No differences are seen in the 
rehabilitation needs of patients with 
and without COVID-19 infection.

n =37 
Comprehensive rehabilitation management 
effectively improved muscle mass, muscle strength, 
and physical performance. 
Dose-response relationship of rehabilitation and 
functional improvement emphasizes the 
importance of intensive post-acute inpatient 
rehabilitation in COVID-19 survivors.

Prospective service evaluation of 26 
cute hospitals in England.

Prospective service evaluation of 26 
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A greater proportion of COVID 19 



Outpatient Long COVID Rehabilitation:
Progressive autonomic reconditioning recommended
Breathing exercises: Helps increase vagal tone
Avoid Post exertional malaise 



• Components and functions of rehab care
• Multidisciplinary
• Continuity & coordination of care
• People-centered & shared decision-making

• Red flags for safe rehabilitation
• Exertional desaturation & cardiac impairment 

should be ruled out before physical exercise 

• Post-exertional symptom exacerbation
• Assess PESE
• Pacing/energy conservation
• Graded exercise should NOT be offered

• Orthostatic intolerance 
• Screen
• Self-management skills

• Return to everyday activities and work 
• Energy conservation, assist products
• Prolonged & flexible phased RTW 
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Use validated measurements
• Neuro-QoL scale
• Health-related QoL
• Compass-31
• DePaul Symptom 

Questionnaire or DSQ-
SF or DSQ-PEM

Fatigue Severity Scale
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Know/teach triggers

• Physical or cognitive exertion
• Stress
• Dehydration
• Weather changes
• Consuming large meals
• Alcohol consumption
• Premenstrual period
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Support For Disability & Work Accommodations
Likely the 2nd most important thing we can do!

• All patients need to time to recover

• Relapses are common

• Working, stress, pushing themselves too hard is the most common trigger for 
relapses and PEM

• Facilitating respite and / or reasonable reentry back to work is enormously 
beneficial for quality-of-life faster recovery
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Accommodations & Disability for Fatigue & Brain Fog

Possible Disability Accommodations:
Limited hours
Frequent breaks 
Avoid standing
Parking close to entry
Adjust work activities
Limit tasks with divided attention
Optimize range of movements
Limit environments with multiple sensory 
inputs
Return home if breathing rate is increased 
for more than a few minutes?

For Disability Applications, Document: 
Activity levels pre/post infection
Symptoms that are remitting and relapsing
Specific work activities will result in physical 
and mental fatigue
Environmental settings that result in sensory 
overload (markets, etc) 
Work-ups that rule out other associated 
causes including pre-existing conditions



Long COVID: Mechanisms
Possible therapeutic strategies

Mechanism Treatment

Persistent viral infection and 
ongoing tissue harm

Anti-virals (Paxlovid, 
molnupiravir, remdesivir)
Virus monoclonal antibodies (ex. 
Evusheld)
Therapeutic vaccine



PASC And COVID Vaccines
Preliminary patient led observational study showed 56.7% of those who had PASC 
who were vaccinated showed overall improvement in PASC symptoms while 18.7% 
deteriorated and 24.6% were unchanged. (Strain et al. Lancet reg Health Eur. 
2022;12:100265)

A study of 906 participants showed that the odds of experiencing symptoms more 
that 28 days post-vaccination, were halved by two vaccinations (Antonelli et al. 
Lancet infectious Diseases. 2022;22:43-55)

Study in Italy during the omicron wave indicated strong protection against PASC 
after breakthrough infection if vaccinated with mRNA vaccines. (Azzolini Et al. JAMA 
2022;328)



Long COVID: Mechanisms
Possible therapeutic strategies

Mechanism Treatment

Inflammation
• Direct: SARS-CoV-2
• Indirect: EBV/CMV reactivation, 

dysbiosis

Anti-inflammatories: steroids, colchicine, 
antihistamines, JAK/STAT inhibitors, mAbs
(anti-INF, anti-IL-6, anti-IL1β, anti-TNFα), 
IVIg, etc
Viral reactivation: EBV, CMV
Dysbiosis: Microbiome



Long COVID:
Mechanism & Possible Therapeutic Strategies
Pathogenesis Potential Treatment

Autoimmune/Autoantibodies IVIg, B cell-directed therapies

Currently 75 Clinical Trials for Long COVID in ClinicalTrials.gov



Long COVID:
Therapeutic Strategies for Autoimmunity

Monoclonal Antibody to IL-6
Anakirnra – IL-1 receptor antagonist 
Infliximab – monoclonal anti-TNF-α
Abatacept – inhibits T-lymphocyte activation
JAK inhibitor DMARDs
Naltrexone
Systemic steroids
IVIg



Low Dose Naltrexone in ME/CFS



LDN  in PASC

O’Kelly, B et al. Brain, Behavior, & Immunity-
Health 24 (2022)



Long COVID: Mechanisms
Possible therapeutic strategies

Mechanism Treatment

Microvascular disease
Persistent microclots
Endothelial dysfunction

Anticoagulants, thrombolytics, dialysis
Rivaroxaban, Triple therapy (clopidogrel, 
ASA, apixaban)
EECP

Mitochondrial dysfunction AXA1125, mito-directed therapies





EECP Improves Long COVID Related Clinical Markers

EECP improved validated markers of fatigue, brain fog, shortness of 
breath, chest pain and function capacity (n=50)

Presented at ACC CV Summit Feb 14, 2022

@MVGutierrezMD



Post-COVID Rehab

Early and often
Inpatient Rehab
Home-based Rehab
Respiratory Rehab / Breathing Program
Autonomic Reconditioning
Mobility and Functional Rehab
Education
Mental health services

Community-based approach


