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Review of Terminology

Long COVID – Syndrome characterized by varied 
persistent symptoms and health effects after 
resolution of the initial infection (lasting for weeks, 
months, or longer).

Long Hauler – COVID-19 survivor with lingering 
effects after resolution of infection.

Post-Acute Sequelae of SARS-CoV-2 infection (PASC) 
– New syndrome name announced by the National 
Institutes of Health in February 2021.

New York Times, Josh Keller



Post-COVID conditions are a wide 
range of new, returning, or ongoing 
health problems people can 
experience four or more weeks after 
first being infected with the virus that 
causes COVID-19.



WHO

Post COVID-19 condition occurs in individuals 
with a history of probable or confirmed SARS 
CoV-2 infection, usually 3 months from the onset 
of COVID-19 with symptoms and that last for at 
least 2 months and cannot be explained by an 
alternative diagnosis. 

Common symptoms include fatigue, shortness of 
breath, cognitive dysfunction but also others and 
generally have an impact on everyday 
functioning. Symptoms may be new onset 
following initial recovery from an acute COVID-
19 episode or persist from the initial illness. 
Symptoms may also fluctuate or relapse over 
time.



Potential Pathogenesis

• Inflammation

• Post-inflammatory cytokines

• Autoantibodies

• Spike protein & ACE receptor

• Persistent viral presence 

• MCAS

• Dysbiosis

• Microclots



Who gets Long COVID?



What does recovery look like?
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Evidence for Early Mobilization

Results of  immobility

Muscle Wasting

ICU Associated Weakness

Bailey et al, Crit Care Med 2007



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



Long COVID Incidence

• America: 23.2% overall & in 50% hospitalized (of 1.9 
million)

• Spain: 44.2% of 1142 hospitalized

• Russia: 47.1% of 2649 hospitalized

FAIR Health White Paper. 2021. (based off of insurance claims) 

Fernández-de-Las-Peñas et al. J Infect. 2021. 
Munblit et al. medRxiv. 2021. 



40 systems’ EHR data How often new symptoms?

>20: SOB, Fatigue, Sleep disorders

In hospitalized: T2DM, Anxiety & 
depression, Ataxia or trouble walking.

<20: Change in bowel habits, fatigue, 
SOB. Most prevalent new diagnosis was 
anxiety & depression.

Cohort study of:

338,024 persons younger than 20 years 

1,790,886 persons 20 years or older who were 
tested for SARS-CoV-2 Mar-Dec 2020.

Looked at prevalence of new symptoms & 
conditions for those with med encounters 
between 31 and 150 days after testing.

168,701 (+) aged 20+

26,665 (+) aged <20



The prevalence of 55 long-term effects 
was estimated, 21 meta-analyses were 
performed, and 47,910 patients were 
included (age 17–87 years).

The five most common symptoms were: 

• Fatigue (58%)

• Headache (44%)

• Attention disorder (27%)

• Hair loss (25%)

• Dyspnea (24%)

More than 50 long-term effects of 
COVID-19: a systematic review and 
meta-analysis

Lopez-Leon  Scientific Reports 2021



What’s happening in the brain?
- White matter-

selective microglia 
reactivity

- Pro-inflammatory 
CSF cytokines with 
persistent 
elevation of CCL11



Cognitive Sequelae

Cognitive impairment can affect:

- 70%-100% of patients at discharge 

- 46%-80% still have it one year later 

- 20% still have it after 5 years

- NeuroPsych eval

- Speech therapy

- Memory techniques

- Medications – Donepezil, 
Memantine, Amantadine, etc

PICS
Memory/ cognitive deficits



Mild COVID-19 is associated with 
multisystem involvement: 

• Cerebral Blood Flow Dysregulation

• Hypocapnic Hyperventilation

• Small fiber neuropathy

• Dysautonomia

• Pain

• Inflammatory Markers



Meta-analysis on 81 studies estimating 
Long COVID prevalence

Key findings: 

32% of patients have fatigue at 
12 weeks

31% at 6+ months 

22% have cognitive impairment 
at 12 weeks 

21% at 6+ months

A significant key finding is that fatigue and cognitive impairment were not 
statistically significantly different between hospitalized and non-hospitalized 
patients! 



Spanish multicenter study

7 months after discharge from hospital

n = 1142

50% had anxiety or depressive symptoms 

and/or poor sleep quality

Anxiety in 16.2%

Depressive in 19.7%

Poor sleep quality in 34.5%

Fernández-de-Las-Peñas et al. J Infect. 2021.

Long COVID: Psychiatric and Sleep Problems 
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Health Equity IS a problem,
worsened by the COVID-19 pandemic.

US Department of Health and Human Services 
Office of Minority Health, COVID-19 Health 
Equity Task Force

CDC’s COVID-19 Health Equity Strategy – Principles, 
Populations, Strategies

AAPM&R, National Call to Action → Equitable 
Access to Care for Patients







UT Health San Antonio Rehab Medicine 
Post COVID-19 Recovery Program

Mission

Our mission is to serve our diverse patient population - locally and 
regionally - who were diagnosed with COVID-19 and suffer from various 
physical, cognitive, and functional difficulties. 

Our vision is to reflect the strength of  the community we serve with 
professional, compassionate, and concierge type of  Physical Medicine 
and Rehabilitation services.



Muscle 
weakness

Falls / balance 
issues

Neuropathy & 
myopathy

Unsteady gait Pain Dyspnea

Deconditioning
Cognitive 
changes

Stroke

Amputation
Pressure injury 

/ wounds
Mood / mental 

health issues

Post COVID-19 Diagnosis Focus
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Treatment with Vaccination 

n=44 hosp patients with persistent Sx after 8 mo: fatigue (75%), 

breathlessness (61%), and insomnia (53%); median 4 Sx/pt

1 mo after Pfizer or AstraZeneca vaccination: specific questions on 

improvement

Among the 159 symptoms reported before vaccination:

23.2% improved

5.6% worsened

71.1% unchanged

? helpful for persistent viral activity. No control group. 
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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
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Long COIVD is now a Disability Under the ADA

This is a game changer!

Health systems will need to rally 
our resources to support patients 
accordingly
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Get your 
patients 
enrolled 
in trials



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
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