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Disclosures

• None in relation to PASC
• PI or Sub-I on COVID clinical trials with the following company

• Pfizer vaccine trial
• J and J vaccine trial
• Gilead
• Pleurostem
• Regeneron



Outline

• Definition
• What are the symptoms of PASC? 
• Who gets PASC after acute COVID?
• Why does this happen? 
• Work-up
• Treatment
• Rehabilitation
• Rehospitalization 
• Likelihood of recovery
• Return to work



Definition and Naming of 
post COVID symptoms



What’s in a name? 

• Long haul CoVID
• COVID long Haulers
• Continued CoVID
• Post CoVID
• Post-CoVID syndrome
• Post-acute CoVID syndrome
• Post Acute Sequelae of SARS-CoV-2 Infection (PASC)



The variability in definition

Infect Dis (Lond) 2021 : 1–
18. Published online 2021 May 22.



Two Cases: 

• A 76 year old man with obesity, DM, HTN admitted to ICU with 
hypoxemic respiratory failure associated with his CoVID.  

• On a ventilatory fo 75 days
• Hospital stay of 95 days
• Multiple issues with stay: coma, kidney failure, deconditioning, neuropathy, 

CNS disease, respiratory compromise, multiple infections

• A 31 year old woman with no PMH develops acute CoVID.  
• Fevers, body aches, fatigue.  No medical help sought
• 100 days out- fatigue, brain fog, lethargy, depression, hair loss, chest pain



RT Gandhi et al. N Engl J Med 2020;383:1757-1766.

Characteristics, Diagnosis, and Management of Covid-19 
According to Disease Stage or Severity.



Virus vs General response to being ill

• Post ICU syndrome
• Common to all prolonged ICU stays regardless of etiology.  Clear research on 

this

• Reactive process from COVID
• Loss of taste, chronic illness, depression

• ME/CFS- Clear patterns with PASC and ME/CFS
• From COVID specifically

• May be all symptoms? 
• The presence in minimally symptomatic argues SARS-CoV-2



Symptoms associated with 
PASC



A broad collection

• Constitutional
• Fatigue
• Joint pain

• Cardiac/Pulmonary
• Dyspnea
• Cough
• Tachycardia

• Neuro/Psych
• Depression
• Anxiety
• Insomonia
• Anosmia

• GI-dysgusia, anorxia
• Skin-Rash, hair loss, tooth loss, nail damage



Unique to COVID

• POTS- Postural Tachycardia Syndrome
• Anosmia
• Sleep disturbance





How common is this? 



Telephone follow up of over 1200 patients

• 1200 patients
• 60 day follow up by phone
• High rates of 

• Ongoing symptoms
• Employment issues
• Financial strain

Chopra V eta all.  Annals of IM Nov 2020



60 day follow up Cohort

• 293 patients hospitalized
• 30 and 60 day follow up by phone
• Most with mild-moderate disease 

(34 severe)
• 66% with symptoms

• Anosmia
• DOE
• Asthenia

• Risk: Younger age
• Many healthcare workers

Clinical Microbiology and Infection DOI: (10.1016/j.cmi.2020.09.052) 



The Lancet 2021 397220-232DOI: (10.1016/S0140-6736(20)32656-8) 

How common is this? 



How common is this? 

• Key issues: 
• Hospital DC only
• Most severe will get additional testing (scale 5-6)

• 76% reported symptoms at 180 days
• Fatigue (63%)
• Sleep disturbance (26%)
• Hair loss (22%)
• Loss of smell/taste (11%)

• 58.6% seropositivity (92% acute phase) 
• More severe disease associated with

• Worsened diffusing capacity
• Anxiety and depression
• Fatigue

The Lancet 2021 397220-232DOI: (10.1016/S0140-6736(20)32656-8) 



The Lancet 2021 397220-232DOI: (10.1016/S0140-6736(20)32656-8) 

• Severe symptoms
• Female sex



The Lancet 2021 397220-232DOI: (10.1016/S0140-6736(20)32656-8) 

• Antibodies are common 
acutely

• At 180 days, 58% have 
detectable antibodies

• Implications for 
diagnosis and testing



Some mild patients have been studied

Moreno-Perex O et al 2021 J of Infection



Date of download:  3/15/2021

From: Sequelae in Adults at 6 Months After COVID-19 Infection

JAMA Netw Open. 2021;4(2):e210830. doi:10.1001/jamanetworkopen.2021.0830

• All not hospitalized
• 57% women
• 60% sought no medical 

attention
• <10% admitted
• Average 170 d from disease 

onset



Date of download:  3/15/2021

From: Sequelae in Adults at 6 Months After COVID-19 Infection

JAMA Netw Open. 2021;4(2):e210830. doi:10.1001/jamanetworkopen.2021.0830

• About 25% reported at 
least 2 symptoms at 
180 days

• Fatigue and loss of 
smell most common

• Symptoms prior did not 
correlate with long 
term symptoms.  

• Impact for those 
minimally involved



Commonality

• 2/3 will have some symptoms after hospitalized disease
• 25% of those not seeking care have symptoms
• Asymptomatic and minimal disease patients can develop PASC
• All ages
• How do you separate out ICU stay from COVID? 



Risk factors

Tenforde M et al MMWR July 31;69 (30):993-9

• Hard to know as not many 
studies

• Severe disease and 
comorbidities

• More likely older but bias with 
severity

• Female, pre-existing mental 
health illness but bias

• Ongoing ROA to be sumitted



A few potential processes of Post acute CoVID
syndrome
• Prolonged ICU stay and complications there-of
• Microvascular disease Leading to diminished blood flow
• Autoimmune process from inflammatory response
• Direct infection of the virus





Seigo Nagashima. Arteriosclerosis, Thrombosis, and Vascular 
Biology. Endothelial Dysfunction and Thrombosis in Patients With 
COVID-19—Brief Report, Volume: 40, Issue: 10, Pages: 2404-2407, 
DOI: (10.1161/ATVBAHA.120.314860) © 2020 American Heart Association, Inc.



Date of download:  3/15/2021 Copyright 2020 American Medical Association. 
All Rights Reserved.

From: Cardiovascular Magnetic Resonance Findings in Competitive Athletes Recovering From COVID-19 
Infection

JAMA Cardiol. 2021;6(1):116-118. doi:10.1001/jamacardio.2020.4916

• 10% of patients had active signs of myocardial 
inflammation

• 25% had signs of prior injury







Autoimmune response with acute 
inflammation

Woodruff M et al  https://www.medrxiv.org/content/10.1101/2020.10.21.20216192v2.full-text 

• Antibodies for autoimmune 
disease 2 times more likely in 
COVID with inflammation

• Likely genetic component to 
phenotypic varibility



M Lee et al. N Engl J Med 2021;384:481-483.

Pathological Studies of Microvascular Injury in the Brains of 
Patients Who Died from Covid-19.



Figure 1 Fifty-two-year-old female healthy control

Michael Eliezer et al. Neurology 2020;95:e3145-e3152

© 2020 American Academy of Neurology



The Lancet Psychiatry 2020 7875-882DOI: (10.1016/S2215-0366(20)30287-X) 
Copyright © 2020 Elsevier Ltd Terms and Conditions

The picture can't be displayed.

UK study evaluating neuropsychiatric symptoms after COVID

http://www.elsevier.com/termsandconditions


Figure 2 

The Lancet Psychiatry 2020 7875-882DOI: (10.1016/S2215-0366(20)30287-X) 
Copyright © 2020 Elsevier Ltd Terms and Conditions

The picture can't be displayed.

http://www.elsevier.com/termsandconditions


The Lancet Psychiatry 2020 7875-882DOI: (10.1016/S2215-0366(20)30287-X) 
Copyright © 2020 Elsevier Ltd Terms and Conditions

The picture can't be displayed.

http://www.elsevier.com/termsandconditions


Figure 1 

The Lancet Psychiatry DOI: (10.1016/S2215-0366(21)00084-5) Copyright © 2021 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC 
BY 4.0 license Terms and Conditions

http://www.elsevier.com/termsandconditions


Figure 2 

The Lancet Psychiatry DOI: (10.1016/S2215-0366(21)00084-5) Copyright © 2021 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC 
BY 4.0 license Terms and Conditions

http://www.elsevier.com/termsandconditions
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Work up



What are some tests you may consider (after 
strong history and physical exam)? 
• General: 

• CBC, chemistry, D- Dimer, thyroid studies
• SARS serology NOT recommended

• Dyspnea/Tachycardia/Chest pain- Evaluate exercise and oxygen 
capacity

• CXR
• CT chest with contrast (PE protocol)
• PFTS 
• EKG and echo (not routine)
• Cardiopulmonary testing (Very common and needed



What are some tests you may consider (after 
strong history and physical exam)? 
• Psych/Neuro

• Montreal Cognative assessment
• MRI brain (if deficit)
• More advanced neuropsychiatric testing

• Hypercoagulable – nothing
• Insomnia- Sleep study
• Dermatologic- biopsy



A simple but stupid caveat

• If you have specific illness with screening test abnormality, refer to 
specialist

• E.g. Low DLCO or abnormal CT chest- Send to pulmonary 
• Abnormal Montreal cognitive screening- Neuro

• Underlies the value of a multi-disciplinary clinic so these patients are 
not lost





Treatment



Treatment

• Validation of process
• Time of course and patience- Lay out expectations
• Treat what you see and know

• Low O2- O2 therapy
• Large clot- anticoagulation

• Comprehensive rehab- cornerstone of therapy
• Mental health
• Sleep hygiene
• Physical rehab
• Occupational

• DON’T PUSH IT TOO HARD (this is different than other rehab recs)



Rehabilitation along the continuum of care 
in COVID-19 

Acute
Objectives
- Optimize oxygenation
- Manage secretions
- Prevent complications

Input:
Specialist Respiratory physiotherapist 
/therapist and/or rehabilitation staff 
experienced with ICU/HDU setting 
Setting: ICU/HDU

Post-acute
Objectives
- Identify and manage impairments for 
affected functioning domains
- Facilitate  safe discharge and onward 
referral

Input: Multidisciplinary
Setting: Rehabilitation ward/unit, 
stepdown facility, home

Long-term
Objectives
- Optimize functioning/ minimize impact 
of impairments on independence and 
quality of life 

Input: Multidisciplinary
Setting: Home, outpatient facility, clinic 





MC Castells, EJ Phillips. N Engl J Med 2021;384:643-649.

Assessing Reactions to Vaccines.

• Vaccination in patients with PASC
• NO DATA

• Annecdotal- Some better, some worse
• What if you have ME/CFS? 
• What if you have allergies? 
• Vaccine cannot trigger PASC if you don’t have it 

already



Managing these patients/ Employees

• This is a real process and symptoms may be organically explained
• As opposed to other post viral syndromes, we should NOT PUSH them 

physically
• Testing to rule out other processes
• Consider anticoagulation
• SLOW rehab
• Many might need long times off to recover



Return to work

• ????? Can you help me????
• If physical issue resolved and they have fitness, return
• What do to about persistent neurocognitive deficits? 
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