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Objectives

● Be able to define the condition of Long or 
Post-Acute Covid

● Review the presentation and pathology of 
post covid conditions

● The evaluation and management of 
patients with Post-Acute Covid



Other names in the research

long COVID 

post-acute COVID-19

long-term effects of COVID

post-acute COVID syndrome 

chronic COVID, 

long-haul COVID

Post-acute sequelae of COVID-19 (PASC)



Definitions

Acute COVID-19 – Symptoms of COVID-19, up to four 

weeks following the onset of illness.

Post-COVID condition – Broad range of symptoms 

(physical and mental) and symptom clusters that 

develop during or after COVID-19, continue for ≥2 

months (ie, three months from the onset of illness), 

have an impact on the patient's life, and are not 

explained by an alternative diagnosis.



What is affected in acute COVID-19?





























GBS and COVID-19

Presents 5-16 days post infection

In one series of five patients with COVID-19, the following diagnostic test features were 

observed 

● Cerebrospinal fluid was typical of GBS patients with low or absent white cell count. 

● Most patients have elevated protein level, although two of five patients in one series had 

normal levels. No cerebrospinal fluid (CSF) samples were positive for SARS-CoV-2.

● Electrodiagnostic studies were consistent with either the axonal variant of GBS or with a 

demyelinating process 

● MRI showed nerve root enhancement in some but not all patients.



GBS and COVID-19

● GBS in the last two years 
has had an overall lower 
incidence thought to be 
because of an overall 
decrease in other infectious 
triggers

● UK studies looking at 
epidemiology have shown no 
association between 
COVID-19 and GBS

Brain. 2021 Mar 3;144(2):682-693



Post-Acute COVID
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What are the most common persistent symptoms?

Fatigue (13 to 87 percent)

Dyspnea (10 to 71 percent)

Chest pain or tightness (12 to 44 percent)

Cough (17 to 34 percent)



Less Common symptoms

Anosmia-loss of smell

Joint pain-bone pain

Headache

Sicca syndrome

Rhinitis

Dysgeusia-distorted taste

Poor appetite

Dizziness (from orthostasis, 
postural tachycardia, or vertigo)

Myalgias

Insomnia 

Alopecia 

Sweating 

Diarrhea



J Med Virol. 2021 
Feb;93(2):1013-1022



JAMA New Open
. 2021 Sep 
1;4(9):e2127403



ICU- Patients 1-Year Follow Up

JAMA. 
2022;327(
6):559-56
5



Symptoms 
in Children 
and 
Adolescent- 
Less 
Prevalent

JAMA. 2021;326(9):869-871



Time to Recovery

A longer recovery course is expected for

● patients requiring hospitalization, older patients with preexisting comorbidities
●  patients who experienced medical complications (eg, secondary bacterial 

pneumonia, venous thromboembolism)
● patients who had a prolonged stay in the hospital or ICU 

However, data suggest that even patients with less severe disease who were never 
hospitalized, including those with self-reported COVID-19, have often reported prolonged 
and persistent symptoms -MMWR2020 Jul 31;69(30):993-998.



Hospitalized Patient (N=488) 60 days after going home

Ann Intern Med. 2021 Apr;174(4):576-578



Mild Outpatients-University of Washington 

Longitudinal -Prospective Study with a good portion of mild and asymptomatic 
infections

11(6.2%) were asymptomatic

150 (84.7%) were outpatients with mild illness, 

6 (9.0%) had moderate or severe disease requiring hospitalization

JAMA Netw Open. 2021 Feb 1;4(2):e210830



Most reports are 6-9 months post





Mild Disease in Health Care Workers

Swedish survey of over 300 health care workers 
with mild disease, 26 percent had at least one 
moderate or severe symptom lasting more than 
two months, compared with 9 percent of 
seronegative control patients

15% had symptoms last longer than 8 months

80% of study participants were female
JAMA. 2021;325(19):2015-2016



JAMA. 2021;325(19):2015-2016



Psychological or Cognitive

● Near 50% of COVID-19 survivors 
reported a worsened quality of life

●  22 % had anxiety/depression
●  23 % were found to have 

persistent psychological 
symptoms at three months 



12 months of follow up- Case series from Korea

BMC Infect Dis. 2022; 22: 93.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8793328/


COVID 19 
compared to 
other 
respiratory 
illnesses 
with 
psychiatric 
outcomes

Lancet Psychiatry. 2021;8(2):130. 
Epub 2020 Nov 9.



Neurologic Prolonged Complications

How does COVID-19 affect the nervous system?  

Pathology theories

● Viral neurotropism
● Virus induced-neuroinflammation

80% of critical patients with COVID-19 have neurologic symptoms

● Encephalopathy
● Cerebrovascular-thrombotic events/ischemia



Does Brain Structure Change?

● Prospective biobank study in the United Kingdom 
that included serial brain magnetic resonance 
imaging, age 51-81

● 401 patients developed COVID-19 between one 
scan and the next at a mean of five months after 
infection.

●  Those who had COVID-19 had mostly mild 
infections that did not require hospitalization. 

● Greater reductions in functional connectivity and 
structural measurements (gray matter thickness in 
the orbitofrontal and parahippocampal cortices and 
global brain size) compared with controls 

● Findings did not change when 15 hospitalized 
patients removed from sample

Nature. 2022 Mar 7. SARS-CoV-2 is associated with changes in brain structure in UK Biobank



Main Findings

● Greater reduction in grey matter thickness and tissue-contrast in the orbitofrontal 
cortex and parahippocampal gyrus

● Greater changes in markers of tissue damage in regions functionally-connected to 
the primary olfactory cortex

● Greater reduction in global brain size. 

Nature. 2022 Mar 7. SARS-CoV-2 is associated with changes in brain structure in UK Biobank



Does Cognitive Function Change?

Numeric and 
alphanumeric 
cognitive testing 
with changes 
documented

Nature. 2022 Mar 7. SARS-CoV-2 is associated with changes in brain structure in UK Biobank



Biomarkers of neuronal dysfunction

Measure

Plasma neurofilament light chain (pNfL) 

Plasma glial fibrillary acidic protein (pGFAP)

Plasma SARS-CoV-2 Nucleocapsid antigen (pN Ag) 

 Calculate

Neuroglial scores (pGFAP/pNfL) to estimate the relative contribution of 
astroglial and neuronal involvement.

Neurol Neuroimmunol Neuroinflamm. 2022 May; 9(3): e1151.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8901169/






Is EBV the cause of Long COVID?

● Small retrospective case series
● IgM VCA for EBV positive 

30-50%
● More prevalent when steroids 

are given
● More in age 50+
● More in Females



How long will symptoms last?
Fatigue, weakness, and poor endurance – Fatigue is by far the most common symptom-  profound and 

may last for three months or longer, particularly among ICU survivors 

Dyspnea – most patient resolve slowly  over two to three months, sometimes longer (eg, up to 12 months) 

Chronic cough –.  resolved in the majority of patients by 3 months and rarely persisted by 12 months

Altered taste and smell – majority have complete or near-complete recovery at one month following 

acute illness.  Those presenting with anosmia instead of hyposmia last longer, females have longer 

symptoms than males.

Neurocognitive symptoms – most resolved in 1 months, but can last up to 12 months

Psychological –most common is anxiety, may persist up to 6 months or more



Prevention of Long COVID

1.  Vaccination
2. most effective means by which to 

prevent post-COVID conditions 
also is to prevent COVID-19 

(eg, vaccination, masking, social 
distancing, hand hygiene



Effect of vaccination on prolonged symptoms

Lancet Infect Dis. 2022 Jan; 22(1): 43–55.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8409907/


Management



Guidelines from several sources





Evaluation

1. Comprehensive History and Physical
2. Comparison of pre and post COVID functioning
3. Review of COVID disease and complications (venous 

thromboembolism, presence and degree of kidney injury, 
supplemental oxygen requirements [including the need for 
noninvasive or invasive ventilation], cardiac complications, delirium

4. Review subjective reports of cognition, mental health
5. Past medical issues, nutrition, activity level



Labs

● CBC, CMP (kidney, liver, albumin)-all with persistent complaints above 4 weeks

● Plus/Minus

○ CRP/ESR-  persistent fevers, chills, or bone pain

○ Brain natriuretic peptide (BNP) and troponin in patients whose course was 

complicated by heart failure or myocarditis 

○ D-dimer if new dyspnea or any patient in whom there is a concern for 

thromboembolic disease.

○ Thyroid studies in those with unexplained fatigue or weakness.

○ Creatinine kinase in patients with weakness or muscle tenderness.

○ SARS-COV-2 Antibodies if testing was not done



Persistent Pulmonary-Cardiac Symptoms

● Review for symptoms of orthopnea, chest pain (exertional, positional), 
peripheral edema, palpitations, dizziness, orthostasis, and 
pre-syncope or syncope.

● Exam check for pulm fibrosis, effusion, consolidation, arryhthmia
● Postural blood pressure (up to 10 minutes after standing) and pulse 

rate
● EKG, may need Holter if fatigue, palpitations 
● ECHO if history of myocarditis
● Return to sports/activity monitored closely



23 excess CV events per 
1000 patients with 
COVID-19

Adjusted hazard ratio 1.55

Nat Med. 2022; 28(3): 583–590.

1 year post COVID -VA Study

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8938267/




Persistent Pulmonary Symptoms

● Accumulating data shows lung damage (ie, ground glass opacities, 
consolidation, interlobular septal thickening) to resolve in two to four 
weeks, 

● IF severe disease- may require 12 weeks or longer with some studies 
suggesting changes up to a year

● Perform chest x-ray at 12 weeks following discharge to ensure complete 
radiographic resolution 

● IF persistent or worsening abnormalities at 12 weeks on X-ray, Chest CT 
and pulmonology referrals 

● PFT’s if hospitalized or new symptoms, every 6-12 weeks



6-month Pulmonary Follow-up

1700 patients previously hospitalized with COVID-19 in Wuhan, China

Patient subset with severe pulmonary involvement (ie, requiring high 
flow nasal cannula oxygen, noninvasive, or mechanical ventilation), 

● 56 percent had persistently abnormal diffusion capacity at six 
months



Management of Persistent Dyspnea

Maximize treatment for underlying cause of 
dyspnea, 

Often multifactorial 

● resolving pneumonia 
● organizing pneumonia 
● deconditioning 
● neuromuscular weakness 
● exacerbation of underlying lung disease
● tracheal stenosis from intubation
● heart failure

IF organizing pneumonia in post 
ARDS- DATA shows 2 weeks of 
corticosteroids are helpful



Orthostasis/Dysautonomia

Evaluate for unexplained sinus tachycardia, dizziness on 
standing (>30 beats per minutes after 5-10 minutes) 

● Compression stockings
● Abdominal binder
● Hydration
● Salt intake 
● Physical therapy
● Behavioral modifications 



Persistent Neurological Symptoms

Unexplained muscle weakness or 
sensory complaints-

● evaluation with EMG/NCS

Brain Fog-  Cognitive testing

Short Portable Mental Status Questionnaire (SPMSQ) 

 Abbreviated Mental Test Score (AMTS) 

Montreal Cognitive Assessment (MOCA)



Persistent 
Fatigue



Smell and Taste-  Usually resolving in less than 3 months

Olfactory training kits

Self-guided online programs 



A Role for Antivirals?

Michael J. Peluso, Khamal Anglin, Matthew S. Durstenfeld et al. Effect of oral nirmatrelvir on Long COVID symptoms: a 
case series, 03 May 2022, PREPRINT (Version 1) available at Research Square 
[https://doi.org/10.21203/rs.3.rs-1617822/v1]

CAUTION:  A Case series of 3 patients

● Given later in the course it helped with long 
covid symptoms

● Given earlier it didn’t affect long covid 
symptoms

● All patients fully vaxxed and boosted

CAUTION:  Paxlovid has significant drug drug 
interactions



Questions?

● candice.smith@tannerclinic.com


