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Introduction to Long COVID
Also known as Post-acute Sequelae of SARS-CoV-2 Infection (PASC) and other terms

 Issues

There is still much to learn, but if one studies the information available some conclusions can 
be drawn.

Some studies may be more valuable than others because of the way they were conducted.

 Caveats 

I am an actuary and researcher, not a medical professional.

This presentation is based on my research and opinions and does necessarily reflect the 
opinions of my employer or the Longevity 17 planning committee.
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What is Long COVID?
There are different definitions

 Long COVID is a wide range of new, returning or ongoing physical and mental health 
problems people can experience four or more weeks after first getting infected with 
SARS-CoV-2.

CDC (Centers for Disease Control)

 Long COVID occurs 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. 
Conditions are characterized by symptoms affecting everyday life, such as fatigue, 
shortness of breath, and cognitive dysfunction, which occur after a history of probable 
or confirmed SARS-CoV-2 infection.

WHO (World Health Organization)
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What is Long COVID?
There are different definitions

 Long COVID in children and young people is a condition in which a child or young person 
has symptoms (at least one of which is a physical symptom) that:

 Have continued or developed after a diagnosis of COVID-19 (confirmed with one or more 
positive COVID tests),

 Impact their physical, mental or social wellbeing,

 Are interfering with some aspect of daily living (e.g., school, work, home or relationships), 
and

 Persist for a minimum duration of 12 weeks after initial testing for COVID-19 (even if 
symptoms have waxed and waned over that period).

Created by consensus through a Delphi study, published in the British Medical Journal

Created by starting with World Health Organization (WHO) adult definition
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Diagnosing Long COVID
A few additional thoughts

 Symptoms usually last for at least 2 months, were not present before COVID, and cannot 
be explained by an alternative diagnosis.

 Some use clinical medical records or electronic health records to determine past histories.

 There is no laboratory test that can definitively distinguish Long COVID – The reason, in 
my opinion, is because “Long COVID” is more than one disease.
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Long COVID Symptoms
Any of the symptoms shown (or more) can indicate Long COVID 

LONG
COVID

Headaches
Neurological 

issues Muscle Pain

Abdominal 
pain / Gastro 

issues

Sexual 
dysfunction

Loss of 
sense of 

taste/smell

Cough

Joint Pain

Brain Fog

Mental 
Health / 

Cognitive 
issues

Fatigue

Breathing 
issues

Cardio 
issues

Fever

These are just some of 
the many potential  
Long COVID symptoms.

Other symptoms not 
shown in the graph 
include hair loss,  
headache, diarrhea, 
dizziness, vertigo,
metabolic disorders,
malaise, nausea, and
vomiting.

Symptoms typically
appear several months
after “recovering” from
COVID and can last for
an unknown length
of time.
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Long COVID Symptoms (cont’d)
Other findings

 According to JAMA (Journal of the American Medical Association), an average of 32% of 
patients still have one to two symptoms and 55% have three or more symptoms 60 days 
after first onset of COVID.

 Note that the symptoms can vary between hospitalized vs. non-hospitalized, reported vs. 
observed, the population involved, preexisting conditions, and more.
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Long COVID Risk Factors
From several studies

 Female, ethnic minority, socioeconomic deprivation, smoking, obesity, multiple 
comorbidities, treated with mechanical ventilation, and inflammation (most important?).

62 symptoms significantly associated with SARS-CoV-2 infection after 12 weeks

 Researchers from University of Washington, Institute for Systems Biology, and Swedish 
Medical Center in Seattle followed 309 patients, aged 18-89 for two to three months 
following COVID-19 diagnosis, 71% were hospitalized.  

Asked about 20 Long COVID symptoms, grouped into four categories (respiratory, 
gastrointestinal, neurological, and anosmia/dysgeusia).

Compared to a group of 100 patients with mild initial infections and 457 healthy people.

Study found four factors associated with future Long COVID symptoms:

(1) Level of coronavirus RNA in person’s blood, 

(2) presence of certain autoantibodies, i.e., antibodies that attack the body, 

(3) reactivation of Epstein-Barr virus, and

(4) Having type 2 diabetes.

Multiple early factors anticipate post-acute COVID19 sequelae, Cell 
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Long COVID Risk Factors
From several studies

 215 people from Mount Sinai Hospital in New York City and Yale New Haven Hospital 
in Connecticut studied.

Divided individuals into four groups – Healthy without previous COVID infection, 
healthy unvaccinated people who had COVID, healthy vaccinated people who had 
COVID with no lingering symptoms, individuals who had persistent symptoms 
following COVID infection.

Using immune profiling, study found people with Long COVID had increased 
antibody responses to other viruses, like Epstein-Barr Virus, and significantly
lowered cortisol (themain stress hormone) levels.

Study of Immune System Differences of Long COVID Patients
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Long COVID Risk Factors
From several studies

 Noticed that months after mild COVID infections, children still were short of breath, had 
crushing fatigue, and other symptoms. He thinks this is due to cells and tissues that 
control blood flow being damaged and blood’s ability to clot is amplified.  These tiny 
blood clots might be gumming up the body’s circulation and in some patients, where 
specific areas had reduced or no blood flow.

Italy – Pediatric infectious disease doctor Danilo Buonsenso from Gemelli University Hospital

 Noticed that the coronavirus endured in the body, even after the acute infection passed.

U.S.- Microbiologist Amy Proal, from PolyBio Research Foundation

 Discovered that the blood of Long COVID patients shows an immune system gone 
haywire, even 8 months after first testing positive.  He would have assumed that the 
immune cells that galvanized to fight off infection would have calmed down over that 
time span.

Australia - Immunologist Chansavath Phetsouphanh from the University of New South Wales
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Prevalence of Long COVID (of those who have had COVID) 
Information from two studies

 Data source was Household Pulse Survey with recently added questions on COVID-19.

Conducted July 27 to August 8 in 2022.

Covered 46,190 individuals from U.S. population.

CDC

 Data source was 50 studies including 1,680,003 people.

Conducted review on July 5, 2021.

Covered Asia, Europe, North America, and the U.S separately.

University of Michigan . 
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Prevalence of Long COVID
Percentage of those who have had COVID

CATEGORY CDC (JULY 27 – AUGUST 8) UNIVERSITY OF MICHIGAN

Overall 33.2% 43% (9% - 81%)

Female 38.6% 49%

Male 26.8% 37%

U.S. 33.2% 31%
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Prevalence of Long COVID (Data Unique to CDC)
Percentage of those who have had COVID

AGE CDC RACE CDC

18 – 29 30.3% Hispanic or Latino 38.5%

30 – 39 34.0% Non-Hispanic, Asian 20.5%

40 – 49 36.3% Non-Hispanic, Black 33.5%

50 – 59 37.6% Non-Hispanic, White 31.8%

60 – 69 31.1% Non-Hispanic, Other/Mix 42.5%

70 – 79 23.9% EDUCATION

80+ 25.0% Less than High School 45.1%

STATE (RANGE) High School Diploma 34.9%

Pennsylvania 21.7% Some College 37.0%

Alabama 45.2% Bachelor’s Degree + 25.2%
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Prevalence of Long COVID (Data Unique to U. of Michigan)
Percentage of those who have had COVID

MONTHS AFTER 
INITIAL DIAGNOSIS

UNIVERSITY OF 
MICHIGAN

HOSPITALIZATION
UNIVERSITY OF 

MICHIGAN

1 37% Hospitalized 54%

2 25% Outpatient 34%

3 32% SYMPTOMS

4 49% Fatigue 23%

REGION Memory Problems 14%

Asia 51% Shortness of Breath 13%

Europe 44% Sleep Problems 11%

North America 31% Joint Pain 10%

U.S. 31%
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Prevalence of Long COVID in the UK
As of 4 August 2022

Prevalence most for 
ages 35-69, females, 
living in deprived area, 
working in social care

Statistics not given

Four leading symptoms 
were fatigue, shortness 
of breath, loss of smell, 
and muscle fatigue.

54%, 31%, 23%, and 
22% respectively

Long COVID symptoms 
adversely affected the 
day-to-day activities, or 
"limited a lot".

Self-reported Long-
COVID symptoms > 4 
weeks after suspected 
COVID-19, not explained 
by something else.

1.8 million living in 
private households

1.3 million and 
369,000, respectively.
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Treatments for Long COVID
No standard treatment yet, but probably never will one treatment because of diversity of issues

 Caveat:

I am not a medical professional, nor recommending any of the potential treatments 
below.

Do your own research and/or consult a medical professional.

 A couple of thoughts up-front:

There is not a “one-size fits all” treatment as the problems associated with “Long 
COVID” vary person to person, e.g., some have blood clots and a suppressed immune 
system while others have an out-of-control immune system.

Although this has not been tried yet, one suggestion was to use antivirals to try to 
remove the RNA virus that remains in the gut of those with Long COVID. 
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Treatments for Long COVID (cont’d)
Some treatments that have been done
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These are just some 
of the treatments 
that have been 
explored and 
available to date.

Long COVID clinics 
have been 
established in both 
the UK and U.S.

Akili Interactive is creating a game for people with brain fog..

. 

Buonseso has tried anticoagulants to help with the blood 
clots in children.

Bernhard A. Sabel, PhD, U. of Magdeburg, Germany, uses noninvasive brain 
stimulation (NIBS), alternating microcurrents to improve cognitive/visual deficits.

Axcella and Oxford University are working on a drug to 
reduce inflammation and restore mitochondria function.

Tom Bergquist, PhD, Mayo Clinic, Rochester, MN, uses rehabilitation 
to help the brain rewire itself by using errorless learning.

PureTech Health is working on a drug for lung tissue damage.

Breathing exercises, physical therapy, medications.

Cambridge study suggested taking a combination of friendly bacteria 
to help ease gut symptoms and improve overall wellbeing.

Some have tried antihistamines and cytokine blockers to address 
inflammation, antacids, beta blockers, and anti-clotting agents.
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Final Thoughts/Learnings on Long COVID

 While much is still unknown, much has been learned.

 Long COVID is complex and not one disease.

 Long COVID mostly affects ages 30-59, females, and those with multiple comorbidities. 

 Need to look beyond outward symptoms to find underlying cause to be able to treat it.

 Someone with Long COVID should have a doctor determine what is causing their 
symptoms, e.g., blood clots or an out-of-control immune system.

 These involve a completely different approach to treatment.

 Long COVID, like COVID itself, is both undercounted and overcounted.

 A study by Kaiser Permanente found that after they identified 25% of the patients as 
having “Long COVID,” the symptoms were new rather than pre-existing for only 13%.
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How will Long COVID affect future longevity/mortality?
My opinions

QUESTION MY THOUGHTS

How long will someone with Long COVID 
live relative to those without it?

Not as long, but it is still unclear how much 
shorter.  Some will likely die within a few years 
and others, a long life (but maybe a few years 

earlier than expected).

.

Will there be an increase in suicides?
Yes. I believe after some point, many will get 

tired of suffering every day.

How should mortality, longevity, and 
mortality improvement assumptions be 

adjusted?

My opinion is to be a little conservative (that is 
the actuary in me!), but mostly take a wait and 
see attitude while closely monitoring the latest 
information to be able to quickly react to the 

latest developments (good or bad).
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Resources
Used in presentation

 Akill. Research Spotlight: COVID Brain Fog. See https://www.akiliinteractive.com/covid-
brain-fog.

 BMJ. First Research Definition for “Long COVID” in Kids and Young People Formally 
Agreed. See https://www.bmj.com/company/newsroom/first-research-definition-for-long-
covid-in-kids-and-young-people-formally-agreed/.

 CDC. Long COVID Household Pulse Survey. See 
https://www.cdc.gov/nchs/covid19/pulse/long-
covid.htm#:~:text=The%20Household%20Pulse%20Survey%20was,accurate%20and%20ti
mely%20weekly%20estimates.

 Cell. Multiple Early Factors Anticipate Post-Acute COVID-19 Sequelae. See 
https://doi.org/10.1016/j.cell.2022.01.014.
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Resources (cont’d)
Used in presentation

 CIDRAP. Global Data Reveal Half May Have Long COVID 4 Months On. See 
https://www.cidrap.umn.edu/news-perspective/2022/04/global-data-reveal-half-may-have-
long-covid-4-
months#:~:text=Worldwide%2C%2049%25%20of%20COVID%2D,The%20Journal%20of%2
0Infectious%20Diseases.

 Fierce Biotech. PureTech Eyes Clinical Trial in Long-Term COVID-19 Complications. See 
https://www.fiercebiotech.com/biotech/puretech-eyes-clinical-trial-long-term-covid-19-
complications.

 Financial Times. Long COVID: Why Do Some People Have Symptoms Months After 
Infection? See https://www.ft.com/content/ed89cad2-6f82-44f0-b01d-c4490e4a7372.

 IOS Press. Brain Stimulation Rapidly Improves Cognitive Deficits in Long-COVID. See 
https://www.iospress.com/news/brain-stimulation-rapidly-improves-cognitive-deficits-in-
long-covid.
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Resources (cont’d)
Used in presentation

 JAMA Network. Persistent Symptoms in Patients After Acute COVID-19. See 
https://jamanetwork.com/journals/jama/fullarticle/2768351.

 Journalist’s Resource. Long COVID: An Explainer and Research Roundup. See 
https://journalistsresource.org/home/long-covid-explainer-research-roundup/.

 Medscape. A New Solution for Long COVID Brain Fog? See 
https://www.medscape.com/viewarticle/968290.

 Medscape. Study: Long COVID Patients Have Immune System Differences. See 
https://www.medscape.com/viewarticle/979097#:~:text=Using%20immune%20profiling%2
C%20a%20small,with%20people%20without%20long%20COVID.

 Nature Magazine. Long COVID Treatments: Why the World Is Still Waiting. See 
https://www.nature.com/articles/d41586-022-02140-w.

 Nature Medicine. Symptoms and Risk Factors for Long COVID in Non-hospitalized 
Adults. See https://doi.org/10.1038/s41591-022-01909-w. 
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Resources (cont’d)
Used in presentation

 NHS. Friendly Gut Bacteria Speeds Long Covid Recovery. See 
https://www.cuh.nhs.uk/news/friendly-gut-bacteria-speeds-long-covid-recovery/.

 NHS. NHS to Offer “Long COVID” Sufferers Help at Specialist Centres. See 
https://www.england.nhs.uk/2020/10/nhs-to-offer-long-covid-help/. 

 Office for National Statistics. Prevalence of Ongoing Symptoms Following Coronavirus 
(COVID-19) Infection in the UK: 4 August 2022. See 
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditions
anddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infect
ionintheuk/4august2022.

 Science Magazine. Clues to Long COVID. See 
https://www.science.org/content/article/what-causes-long-covid-three-leading-theories.

 University of Oxford. Oxford to Test Potential Treatment for Fatigue in Long COVID 
Patients. See https://www.ox.ac.uk/news/2021-10-29-oxford-test-potential-treatment-
fatigue-long-covid-patients.

 WebMD. Scientists See Hope in New Therapy for COVID Brain Fog Patients. See 
https://www.webmd.com/lung/news/20220210/hope-for-covid-brain-fog.
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Resources
Other

 CDC. Nearly One in Five American Adults Who Have Had COVID-19 Still Have “Long 
COVID.” See 
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2022/20220622.htm#:~:text=N
CHS%20Home-
,Nearly%20One%20in%20Five%20American%20Adults%20Who%20Have%20Had,19%20S
till%20Have%20%E2%80%9CLong%20COVID%E2%80%9D&text=New%20data%20from%
20the%20Household,symptoms%20of%20%E2%80%9Clong%20COVID.%E2%80%9D.

 The Guardian. Two Million People in UK Living With Long COVID, Find Studies. See 
https://www.theguardian.com/world/2022/jun/01/two-million-people-in-uk-living-with-long-
covid-say-studies.

 The Lancet. Physical, Cognitive, and Mental Health Impacts of COVID-19 After 
Hospitalisation (PHOSP-COVID): A UK Multicentre, Prospective Cohort Study. See 
https://www.thelancet.com/action/showPdf?pii=S2213-2600%2821%2900383-0.
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Resources (cont’d)
Other

 MedRxiv. Global Prevalence of Post-Acute Sequelae of COVID-19 (PASC) or Long COVID: A 
Meta-Analysis and Systematic Review. See 
https://www.medrxiv.org/content/10.1101/2021.11.15.21266377v1.

 Medscape. “Substantial” CVD Risks, Burden Up to a Year After COVID-19. See 
https://www.medscape.com/viewarticle/968105.   

 https://www.bmj.com/company/newsroom/first-research-definition-for-long-covid-in-kids-
and-young-people-formally-agreed/.

 National Institutes of Health. See www.nih.gov.

 National Institutes of Health, RECOVER. Fact Sheet: Post-Acute Sequelae of SARS-CoV-2 
Infection (PASC). See https://recovercovid.org/docs/pasc_initiative_fact_sheet.pdf.

 Nature Communications. Long COVID Burden and Risk Factors in 10 UK Longitudinal 
Studies and Electronic Health Records. See https://www.nature.com/articles/s41467-022-
30836-0.
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Resources (cont’d)
Other

 Stat. Estimates of Long COVID Are Startlingly High. Here’s How to Understand Them. See 
https://www.statnews.com/2022/07/06/understanding-long-covid-estimates/.

 https://www.cidrap.umn.edu/news-perspective/2022/04/global-data-reveal-half-may-have-
long-covid-4-
months#:~:text=Worldwide%2C%2049%25%20of%20COVID%2D,The%20Journal%20of%2
0Infectious%20Diseases.

 Symptoms and risk factors for long COVID in non-hospitalized adults, nature medicine, 
https://doi.org/10.1038/s41591-022-01909-w.

 Researching COVID to Enhance Recovery (RECOVER), National Institutes of Health, 
https://recovercovid.org/docs/pasc_initiative_fact_sheet.pdf.
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Resources (cont’d)
Other

 Scientists See Hope in New Therapy for COVID Brain Fog Patients, 
https://www.webmd.com/lung/news/20220210/hope-for-covid-brain-fog.

 WebMD. More Than 100 Million People Worldwide Have or Had Long COVID: Study. See 
https://www.webmd.com/lung/news/20211118/millions-worldwide-long-covid-study.

 WebMD. Promising Leads to Crack Long COVID Discovered. See 
https://www.webmd.com/lung/news/20220208/promising-leads-on-long-covid.

 https://www.theguardian.com/world/2022/jun/01/two-million-people-in-uk-living-with-long-
covid-say-studies.

 https://www.statnews.com/2022/07/06/understanding-long-covid-estimates/.
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Resources
From Milliman

 Milliman has written many articles on different aspects of  COVID-19 that you can use for 
all types of insurance and pension work and more.  Some that relate to Longevity include:

 2021 Milliman Variable Annuity Mortality Study

 Impact of the COVID-19 pandemic in Latin America

 Modeling the pandemic risk

 How does our experience with COVID-19 impact the life insurance industry going forward?

 COVID-19 impact on long-term care insurance report: 2021 survey

 Responses to the COVID-19 pandemic in South Africa: Impacts on life insurance and how insurers responded

 Mortality and catastrophe risk reinsurance

 Potential effects of the COVID-19 pandemic and other mortality trends on corporate defined benefit plans

 Impact of COVID-19 on life insurance mortality and underwriting

 The following is a link to all of the papers: 
https://www.milliman.com/en/search#q=covid&sort=date%20descending&f:contentLabelFacet=[Insight]&f:articleYearFace
t=[2022]

Al Klein

Thank you 

Al.klein@milliman.com


