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Long-Haul COVID:  The Next 

National Health Crisis?

“99.9% of people “99.9% of people “99.9% of people “99.9% of people 

with COVID survive…. with COVID survive…. with COVID survive…. with COVID survive…. 

I’m healthy, I’ll take I’m healthy, I’ll take I’m healthy, I’ll take I’m healthy, I’ll take 

my chances”my chances”my chances”my chances”

Actual Overall Case-

Fatality Rate in U.S. 1.6%

Symptomatic Cases - Median % Hospitalized 
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Underlying Conditions in Hospitalized Patients –
CDC through Nov 14, 2020
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Risk of Readmission and Mortality After 
Surviving COVID-19 Hospitalization

• British study of over 47,000 people hospitalized with 
COVID-19 in 2020

• Mean follow up 140 days post-discharge

• 29.4% readmitted

• 12% died

Ayoubkhani D.  BMJ 2021;372:n693 

Definition of Post-Acute Sequelae

WHO (Post COVID-19):  

A condition that 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 that 

last for at least 2 months and cannot be explained by an alternative diagnosis. 

Symptoms may be new following initial recovery from an acute COVID-19 episode, or 

persist from the initial illness. Symptoms may also fluctuate or relapse over time. 

Common symptoms include:

• Fatigue

• Shortness of breath

• Cognitive dysfunction
• Others which generally have an impact on everyday functioning

ICD-10  - U09.9, and considered a disability covered under ADA

CDC:  Most Commonly Reported Symptoms
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Systematic Review of “Long-COVID”

• 57 eligible studies out of 2100; 250,351 patients –

79% were inpatient, 1-6 mos follow up. 

No major differences by:

• High income vs low-income country

• High vs low hospitalization rates

1 month
2-5 months

> 6 months
Groff D.  JAMA Network Open, Oct 2021

Systematic Review of “Long-COVID”

• 57 eligible studies out of 2100; 250,351 patients – majority were inpatient, at least 60 

days of follow up. 

Symptom
Median % of Population 

Reporting Symptom (IQR)

Any Symptom 54% (31%-67%)

Chest imaging abnormal 62% (46%-77%)

General functional impairment 44% (23%-63%)

Fatigue 38% (25%-55%)

General anxiety disorder 30% (14%-44%)

Difficulty Concentrating 24% (20%-26%)

Groff D.  JAMA Network Open, Oct 2021

Symptom or Problem 6 mos 12 mos

Any symptom 68% 49%

Fatigue or weakness 52% 40%

Sleep problems 27% 17%

Smell disorder 11% 12%

Anxiety or depression 23% 26%

Persistent abnormality on CT of the chest 100% 39%

Abnormal gas exchange in lungs 21% 23%

Ongoing shortness of breath 26% 30%

N = 1,276

© 2013 Template and icons provided by The Advisory Board Company.

Disability Persisting after Discharge to Home

 Retrospective study of 1300 
hospitalized patients d/c to home

• Only 40% independent in all ADLs 

at 30 days1

• Another study, almost 40% unable to 

return to normal activity at 60 days2

1. Bowles KH.  Ann Intern Med, Nov 2021

2. Chopra V. Ann Intern Med, Nov 2021
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Post-COVID 19 Symptoms in Faroe Island 
Outpatients; Mean f/u 125 days
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N = 180 (96% f/u)

Prolonged Symptoms at 6 mos Common in a 
Cohort of Outpatient COVID Patients
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Most Common:  fatigue, no taste/smell, short of breath

© 2013 Template and icons provided by The Advisory Board Company.

Functional Impairment in Healthy HCWs with 
at Least 2 mos Out from Mild COVID-19 

Haverall S et al.  JAMA Network Open, Apr 2021 © 2013 Template and icons provided by The Advisory Board Company.

Post-Acute Symptoms are Greater 
after COVID-19 than after Influenza

N = 273,618

N = 106,578

Taquet M.  PLOS Med, Sept 2021

Persistent Lung Abnormalities

 55 Chinese pts followed in 

prospective cohort study1

– 4 mild, 51 pneumonia (4 severe)

 At 3 mos

• 64% had persistent symptoms

• 71% had interstitial thickening or 

fibrosis on chest CT

• 25% had decreased CO diffusion 

capacity

 Similar study of 57 pts 30d after 

discharge – 53% with decreased 

CO diffusion capacity2
1. Zhao Y.  EClinMed Aug 2020

2. Huang Y.  Resp Research, 21; Jun 2020
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Systematic Review of “Long-COVID”

• 57 eligible studies out of 2100; 250,351 patients – majority were inpatient, at least 60 

days of follow up. 

Groff D.  JAMA Network Open, Oct 2021

Systematic Review of “Long-COVID”

• 57 eligible studies out of 2100; 250,351 patients – majority were inpatient, at least 60 

days of follow up. 

Groff D.  JAMA Network Open, Oct 2021

• Ongoing study of brain 

structure over time with 
serial functional / 
quantitative MRI scans of 

the brain

• Compared 394 COVID 
patients (over 95% were 

outpatients) with 388 
matched controls

Douaud G.  medRxiv Jun 2021

U.K Biobank Study
Findings:

• Grey matter shrinkage in:

• L parahippocampal gyrus

• L lateral orbitofrontal cortex

• L insula

• Anterior cingulate cortex

• Supramarginal gyrus

• Temporal pole

Douaud G.  medRxiv Jun 2021

U.K Biobank Study
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Neuropsychiatric Testing After COVID-19 Recovery
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Becker JH.  JAMA Open Network, Oct 2021

Atahualpa Project:  Mild SARS-CoV2 
Infection Associated with Cognitive Decline

OR – 18.1 (1.75-188)N = 93

Del Brutto O.  Eur J Neurol, Mar 2021

Loss of Taste and Smell - A Common COVID-19 Finding

 Prospective study 5-6 days after 283 patients tested positive in Italy

 Did you experience sudden onset of altered smell or teste in 2 weeks 
prior to positive test?    SNOT-22 symptom score

 64% overall had some alteration in taste or smell

 50% - moderate to severe, additional 

 14% - mild or light

 5% persist beyond 3 mos

Spinato et al.  JAMA.  Apr 22, 2020

Persistence of Anosmia in Healthy 
HCWs after Mild COVID-19
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Patone M et al, Dec 2021  

N = 38 million NHS members in UK
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COVID-19 and the Heart

• Evidence of myocardial injury (troponin elevation) in 25-35% of 

hospitalized patients

– Predicts worse outcome (OR-10.6)

• Atrial fibrillation in 11% of hospitalized patients

• Other arrythmias in 7-17%

• Studies from France and Italy – 52% - 60% increase in out-of-
hospital cardiac arrest during initial COVID wave

© 2013 Template and icons provided by The Advisory Board Company.

VA Cohort Study on COVID-19 and Kidney Injury

89,216 Veterans with COVID-19 c/w 1.7 million matched non-infected controls from 3/20 – 3/21

Bowe B.  JASN 32: 2851-62, 2021
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After adjusting for age, BMI, and mental 

health issues, risk of ED from COVID-19 5.7x

COVID-19 Morbidity as of 12/28/21

 52,809,291 cases

 Seroprevalence through 10/31/21:  

 7% in VT, 50% in TX, US avg – 30.8%

 2.8 - 3.8 million hospitalized (estimated)

 Long-COVID? 

U.S.

Management of Long-COVID-19

• Don’t get it in the first place!

• Vaccinated with breakthrough infection at lower risk

• Early diagnosis and treatment

• Comprehensive medical assessment

• Multi-disciplinary approach

Vaccination Reduces Risk of 
Severe Disease and Long-COVID

Antonelli M.  Lancet Inf Dis, Sept 2021

N = 16,800

49% 
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Interdisciplinary 

management in 

COVID-19 Clinics

The American Academy of Physical Medicine and RehabilitationThe American Academy of Physical Medicine and RehabilitationThe American Academy of Physical Medicine and RehabilitationThe American Academy of Physical Medicine and Rehabilitation
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Treatment of PVOD

• Trial of nasal steroids

• PT for the nose

– Smell familiar essential oils or herbs 
for 20 sec while focusing on memories 
of that scent.  2x daily for 4-6 mos.

– Commonly used:  rose, lemon, clove, 
eucalyptus

– Review showed improvement in a 
standardized scoring tool
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