
Academy of Consultation-Liaison Psychiatry

ACADEMY OF CONSULTATION-LIAISON PSYCHIATRY
Advancing Integrated Psychiatric Care for the Medically Ill

Post-Acute Sequelae of COVID-19 
(PASC):

Pathophysiology and Workup

Davin Quinn, MD, FACLP
University of New Mexico



Academy of Consultation-Liaison PsychiatryAcademy of Consultation-Liaison Psychiatry

Disclosures

• DoD CDMRP W81XWH-20-1-0928
• DoD CDMRP W81XWH-17-1-0432

• NIH PASC Investigator Consortium Phase 1 participant
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Outline

• How might COVID-19 lead to PASC?
• 2 trajectories

• Candidate pathophysiologies
• End-organ damage
• Ongoing inflammation
• Immune dysfunction
• Dysautonomia

• Tentative clinical workup for PASC
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How might COVID-19 lead to PASC?

SARS-CoV-2 Infection à microthrombus formation  à hypoxic/ischemic injury

SARS-CoV-2 Infection à immune system activation à neuroinflammation
JAMA Psychiatry. Published online  March 26, 2021. doi:10.10010/jamapsychiatry.2021.050
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2 Trajectories 
to PASC

Schultze, Sept 2021

1) Severe Infection à
Acute care hospitalization

2) Mild Infection à Ambulatory Care
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1077 discharged hospitalized COVID pts
Assessed at 5 mo post-discharge
29% fully recovered; 20% with new disability
4 phenotypes of recovery identified

Trajectory to PASC 1: Post-hospitalization
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EHR study of 6,619 COVID+ admits and 36,342 non-COVID admits from 6 hospitals
Symptoms at 31-90 days and 91-150 days post-discharge assessed
No difference in symptom rates between COVID+ and COVID- groups

Is PASC a specific or nonspecific effect?

Castro et al, 2021
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Trajectory to PASC 2: Mild then worsening
3762 respondents to internet survey w/
confirmed or suspected COVID infection 
tracking symptoms over 7 months
Symptoms can worsen over time, fluctuate
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999 respondents to a community survey
19 COVID+ with prolonged symptoms, 57 
COVID+ recovered, 923 negative

After controlling for demographics, PMH, 
stressors, COVID+ status predictive of 
NeuroQOL cognitive symptoms but not 
depression, anxiety, fatigue, or sleep

Specific or Non-specific?
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Mechanisms of 
PASC after 
COVID-19
• Direct viral invasion of tissue
• Viral-induced inflammation and 

organ damage
• Viral-induced immune reaction + 

autoimmunity
• Post-ICU syndrome (metabolic 

disarray , mechanical ventilation, 
delirium, deconditioning, 
sedative effects, PTSD)

• Complications of treatments 
(steroids, hydroxychloroquine, 
antivirals)

• Psychosocial stressors of 
illness/pandemic

Nakamura et al, 2021
Al-Aly, 2021
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Pathophysiology 1: End-Organ Damage

Crook et al, 2021

Viral invasion leads to local tissue 
injury in lungs, heart, and brain, with 
prolonged dysfunction

• Inflammation
• Fibrosis
• Thrombus/Embolus
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61 subjects with COVID+, 53 with persistent 
symptoms
FEV1, FVC, DLCO all declined more in context 
of greater acute illness severity
Host inflammatory response profiles (MMP, 
LCN2, HGF) demonstrate elevated levels in 
more severe cases

Chun et al, 2021



Academy of Consultation-Liaison PsychiatryAcademy of Consultation-Liaison Psychiatry

133 COVID+ patients in pulm rehab 
and 133 controls
Alterations in flow-mediated dilation 
on ultrasound seen in COVID 
patients, correlating with pulmonary 
performance (FVC, FEV1, DLCO)

Ambrosino et al, 2021
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Convenience sample of first 100 
COVID clinic patients (50 +, 50 -)
No sig abnls in labs or neuro workup 
(incl MRI)
+ sig differences from US norms on 
PROMIS and NIH Toolbox
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Pathophysiology 2: Systemic Inflammation

Crook et al, 2021

• Infection may not fully 
clear

• Continued viral antigenic 
presence 

• Leads to ongoing cytokine 
release, systemic 
inflammation
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75 patients with confirmed COVID+ and PASC
100% demonstrated elevations in ferritin, d-dimer
70% demonstrated elevations in ESR, CRP
70-90% demonstrated low Hgb, albumin

Pasini et al, 2021
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27 COVID+ followup patients, 53% with persisting symptoms,
41 healthy controls, and 18 acutely hospitalized patients
Certain metabolic parameters did not normalize (taurine, glu/gln)
Followup group showed intermediate metabolic variance between
acute pts and controls

Holmes et al, 2021
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Pathophysiology 3: Immune Dysfunction

Crook et al, 2021

• Failure of immune 
system to fully control 
infection

• Development of 
autoimmunity leads to 
attack of host tissue

• May account for 
delayed onset 
particularly in milder 
cases 
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70 patients with PCR-confirmed COVID-19 
infection, 32 with persistent symptoms
PASC is associated with decline in IFN-
producing CD8+ T cells

Peluso et al, 2021



Academy of Consultation-Liaison PsychiatryAcademy of Consultation-Liaison Psychiatry

56 Neuro-PASC patients; 24 COVID recovered; 31 
healthy controls
Neuro-PASC patients demonstrated worse QOL, 
attention, increased CD4+, decreased CD8+ T cell 
activity, increased vaccine-related IFN levels 
compared to recovered and HC

Visvabharathy et al, 2021
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Pathophysiology 4: Dysautonomia

Becker 2021; Dani et al, 2021

Associated with lightheadedness, fatigue, brain fog, shortness of 
breath, exercise intolerance, palpitations, chest pain
Overlap with chronic fatigue, fibromyalgia
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Approach to Workup

Surveys/Batteries
• Symptoms:  Long COVID Symptom Tool
• QOL:  PROMIS, NeuroQOL
• Mood: PHQ-9
• Anxiety: GAD-7
• PTSD: PCL-C
• Dysautonomia: COMPASS-3
• Cognition: MOCA, NIH Toolbox 
• Function: Post-COVID Functional Status Tool

• https://www.phenxtoolkit.org/covid19/

Diagnostics
• Hematologic:  CBC
• Metabolic:  chem 10, BUN/Cr, LFTs, albumin
• Inflammatory:  CRP, ESR, Ferritin, D-dimer
• Pulmonary:  O2 sat, 6-min walk, CXR, Chest CT
• Cardiac:  EKG, troponins
• Autonomic: Orthostatics, head up tilt
• Neurologic:  MRI
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Conclusions

• PASC is a likely heterogeneous clinical entity
• We are still determining and characterizing the relevant 

pathophysiologies of PASC symptoms
• The clinical trajectory to PASC may have influence on the relevant 

pathophysiologies involved


