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Disclosures

• Consulting: Gilead, Tonix

• The opinions expressed in this presentation do not represent the views of the US 
Department of Veterans Affairs or the US Government 

• Funding: US Department of Veterans Affairs and American Society of Nephrology
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Outline
• What led us to study long Covid? 
• Broad overview of Long Covid
• Long-term:

– cardiovascular outcomes
– kidney outcomes
– diabetes 
– mental health outcomes 

• Effect of vaccination on Long Covid
• Implications for health systems and communities
• Summary
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How do we do our part in this pandemic?
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Non-recovery from Coronavirus infection
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Patient-Led Research Collaborative
www.patientresearchcovid19.com
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http://www.patientresearchcovid19.com/


Early reports from patient-led groups

• Weakness
• Fatigue 
• Brain fog
• Muscle pain
• Other manifestations

• Long Covid

• Long haulers
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What is Long Covid?
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Al-Aly et al. Nature 2021
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Covid vs seasonal influenza

– Magnitude of risk is higher

– Breadth of organ involvement

– It is a different kind of post-viral 
syndrome

Al-Aly et al. Nature 2021
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Post-acute Sequelae

• The risk is evident among 
non-hospitalized

• The risk increases according 
to the severity of the acute 
infection

Al-Aly et al. Nature 2021
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Xie et al. Nature Communications 2021
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Sequelae  of concern

– Cardiovascular disorders
– Diabetes 
– Kidney disease
– Neurologic and mental health disorders

Al-Aly et al. Nature 2021
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Xie et al. Nature Medicine 2022
16



17



18



19



Xie et al. BMJ 2022
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Al-Aly et al Nature Medicine 202221



Merad et al. Science 2022

Putative 
Mechanisms 
of Long Covid
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Long Covid – an umbrella term 

• Overlap with 
– Post hospitalization
– Post ICU

• Similarities and differences with:
– Other post-viral illnesses

• Post-flu (encephalitis lethargica (EL) or ‘sleepy sickness’, post-encephalitic parkinsonism)
• Measles (subacute sclerosing panencephalitis)
• EBV (multiple sclerosis)
• Post-Ebola syndrome
• Post-Polio syndrome 

– Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS)
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America’s next big health crisis
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Implications for health systems I

• Burden of long Covid is likely substantial (4-7% of people with COVID-19)

• Long Covid is a multifaceted disease that can affect nearly every organ 
system 
– Rise in burden of chronic diseases (cardiovascular disease, diabetes, kidney 

diseases, etc..)
• Based on our work, the Institute of Health Metrics and Evaluation (IHME) 

estimates 200,000 and 40,000 additional cases of ischemic heart disease and 
stroke in the US
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Implications for health systems II

• It is imperative that governments and health systems prepare for people in need of 
post covid care

– UK National Health Service
– Several other health systems in the US
– US VA Healthcare System
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Implications for communities

• Best way to prevent long covid is to prevent covid through vaccination

• Misinformation, disinformation and gaslighting

• The power of patient advocacy
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The long shadow of Covid

• The toll of hospitalization and death from 
acute covid is only the tip of the iceberg

• Long Covid
– Disease and disability
– Life expectancy
– Development and educational attainment
– Economic implications
– Social implications
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Summary

• Long Covid is a multifaceted disease; it can affect 
nearly every organ system

• The burden of Long Covid around 4-7% 
– Some Long Covid manifestations are chronic 

conditions that last a lifetime

• Governments and health systems must adapt 
quickly and establish post-covid care strategies
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Grateful!

• Other Team Members:
— Miao Cai
— Andrew K. Gibson
— Taeyoung Choi
— John Ciconte
— Uly Labilles

Benjamin Bowe
Data Scientist

Yan Xie
Data Scientist

Funding: 

• US Department of Veterans Affairs

• American Society of Nephrology

Administrative Support:

• Research and Development Service at 
VA Saint Louis Health Care System

• Public Affairs at Washington University 
in Saint Louis

Long haulers who inspired and 
continue to inspire us!

Evan Xu
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Thank you 

Twitter        @zalaly
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