LONG-COVID

Examining the Evidence, Understanding
the Health Impacts on Patients

Long-COVID
Overview

What is Long-COVID?
Long-COVID refers to the lingering symptoms that individuals experience weeks to months
(to even more than a year) after an initial COVID-19 diagnosis.
• It has been estimated that up to 30 percent of COVID survivors
experience one or more long-COVID symptoms 3-6 months
after diagnosis.1
• However, more recent research suggests that this estimate
could be closer to 50 percent.2 A systematic review of 57
studies with 250,351 survivors of long-COVID found that
over half (54%) of COVID-19 survivors experienced longCOVID symptoms 6 months after recovery.3
• Another recent study found that long-COVID patients reported
worse outcomes than cancer patients, with 40.5% of long-COVID
patients reported a pain level of 7 or higher, compared with
24.8% of cancer patients.4
1.
2.
3.
4.

Lancet Psychiatry. https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(21)00084-5/fulltext
PLOS Medicine. https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003773
Short-term and Long-term Rates of Postacute Sequelae of SARS-CoV-2 Infection https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784918
Post–COVID-19 Symptoms Were Worse Than Cancer’s Effects https://jamanetwork.com/journals/jama/fullarticle/2783410
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Clinical Case Definitions of long-COVID

WHO’s
Definition

CDC’s
Definition
5.
6.

"Post COVID-19 condition 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.
Common symptoms include fatigue, shortness of breath, cognitive
dysfunction but also others and generally have an impact on
everyday functioning. Symptoms may be new onset following initial
recovery from an acute COVID-19 episode or persist from the initial
illness. Symptoms may also fluctuate or relapse over time.“5
"While most persons with COVID-19 recover and return to normal
health, some patients can have symptoms that can last for weeks or
even months after recovery from acute illness. Even people who are
not hospitalized and who have mild illness can experience persistent
or late symptoms.“6

https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Flong-term-effects.html
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Long-COVID’s Broad Symptomatology
Long-COVID has a diverse and broad range of symptoms and has multi-organ impacts.
• The list of chronic needs for these patients is long and varied.
Fatigue. Muscle weakness. Lung abnormalities. Mental health
disorders. Strokes. Nerve damage. Kidney problems.
• A systemic review published in Nature Journal’s Scientific Report
found over 50 long-term effects of COVID-19, with the most
common being fatigue (58%), headache (44%), attention disorder
(27%), hair loss (25%), and dyspnea (24%).7
• Another systematic review of 57 studies on adults and children
who had been infected with COVID-19 found that more than half
experience a decline in general well-being.8
•
•
•
•
•
7.
8.

20% experience decreased mobility
25% have brain fog
30% develop anxiety
25% have trouble breathing
20% have hair loss or skin rashes

More than 50 long-term effects of COVID-19: a systematic review and meta-analysis https://www.nature.com/articles/s41598-021-95565-8
Groff D, Sun A, Ssentongo AE, et al. Short-term and Long-term Rates of Postacute Sequelae of SARS-CoV-2 Infection: A Systematic Review. JAMA Netw Open. 2021;4(10):e2128568.
doi:10.1001/jamanetworkopen.2021.28568
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Diversity of Long-COVID Symptoms

Lutchmansingh et al.; CHEST 2021; 159(3):949-958
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Long-COVID in Health Workers with Mild COVID-19
Of seropositive health care workers with mild COVID-19:
at least 1 moderate to severe symptom lasting for at least 2
26% Reported
months (RR, 2.9 [95% CI, 2.2-3.8])

• The most common moderate to severe symptoms lasting for at least 2 months in the
seropositive group were anosmia, fatigue, ageusia, and dyspnea.

15%

Reported at least 1 moderate to severe symptom lasting for at least 8 months

15%

Reported their long-term symptoms moderately to
markedly disrupted their social life

12%

Reported that their long-term symptoms moderately to markedly
disrupted their home life

8%

Reported that their long-term symptoms moderately to markedly
disrupted their work life
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Havervall, et al.
JAMA Published online April 7, 2021
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Long-COVID Can Affect Anyone – Even Previously
Healthy, Professional Athletes
While long-COVID symptoms such as cognitive dysfunction
occur more often in those who had severe cases of COVID-19
that required hospitalizations, elite athletes are also
experiencing lingering effects.9
• A team of economic researchers found that, relative to their
performance prior to contracting the virus, professional
soccer players who were infected with COVIID-19 saw a
temporary drop in performance of more than 6%. Over half
a year later, this only improved slightly, remaining 5%
lower than pre-infection.10
• Additional analysis of professional soccer players found that,
in the ten weeks following COVID-19 infection, average
performance dropped by .14 standard deviations,
equivalent to the median player falling to the 30th
percentile.11
9.

50-percent of people who survive Covid-19 face linger symptoms, study finds https://www.washingtonpost.com/health/long-covid-50-percent-lingering-symptoms/2021/11/12/e6655236-4313-11ec-9ea73eb2406a2e24_story.html
10. “The long shadow of an infection: Covid-19 and performance at work”, by Kai Fischer, J. James Reade and W. Benedikt Schmal, working paper, 2021
11. For elite footballers, the effects of Covid-19 linger for months https://www.economist.com/graphic-detail/2022/01/08/for-elite-footballers-the-effects-of-covid-19-linger-for-months
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Impacts of Long-COVID Persist Are Multifaceted
Physical Health Impacts
• Researchers estimate that COVID leave a large population with costly, life-altering, and longterm problems, such as chronic fatigue syndrome, dementia, Parkinson’s disease, diabetes,
and kidney impairment.21

Mental Health Impacts
• Mental health symptoms, such as depression and anxiety, are prevalent in an estimated 33
percent of long-COVID patients. This has led to an uptick in treatments and raised concerns
around increased suicide and opioid overdose rates.

Economic Impacts
• Because of their symptoms, specifically fatigue and “brain fog,” almost of long-haulers have
reported 70 percent have required reduced hours at work, indicating that long-COVID is
impacting labor productivity.

21. https://www.washingtonpost.com/business/why-impact-of-long-covid-could-outlast-the-pandemic/2021/06/24/687fd97a-d4d4-11eb-b39f-05a2d776b1f4_story.html
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Neurological Impacts
of COVID-19

Neurological and Psychiatric Outcomes
Among 236,379 patients with COVID-19

33%

46%

Estimated incidence
of a neurological or
psychiatric diagnosis
in the following 6
months
Estimated incidence of
a neurological or
psychiatric diagnosis
for patients who had
been admitted to an
ITU
Taquet, et al.; Lancet Psychiatry, 2021
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Neurological Impacts of COVID
COVID-19 may have impacts on individuals' cognitive abilities, specifically problemsolving, reasoning and spatial planning.
• In a UK-based study (N=81,000) compared intelligence test results of those who had COVID-19 and
those who did not have COVID. The study results revealed that those who had COVID-19 had
cognitive issues compared to those who did not have COVID-19.12
• Experts have recently raised concerns that COVID-19 may be causing brain injuries that increase the
risk of developing Alzheimer's later in life.
o One research team studied levels of toxic substances associated with Alzheimer’s and other
brain illnesses in older patients with COVID-19 who were hospitalized. The research team found
higher levels of toxic substances than what is commonly seen in patients with Alzheimer’s,
indicating a severe level of brain injury.13

12. Cognitive deficits in people who have recovered from COVID-19 https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00324-2/fulltext
13. Elevation of Neurodegenerative Serum Biomarkers among Hospitalized COVID-19 Patients https://www.medrxiv.org/content/10.1101/2021.09.01.21262985v1
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NIH Meeting on COVID-19 Neurologic/Psychiatric Effects
In mid-July 2021, the National Institutes of Health (NIH) held a two-day webinar on the
neurologic and psychiatric effects of COVID-19. Experts and physicians across the globe presented
their research during the webinar. Novel findings from their presentations are provided below.14
• There is evidence of visible changes in the brain among individuals who experienced COVID-19 when
compared to those who did not. Physical changes in the brain help explain the neurological effects
that long-COVID patients are experiencing, but we are still in the early stages of understanding what
exactly is happening.
• There have been differences in how members of diverse groups respond to COVID-19 and are
impacted by it.
o Black Americans are more likely to commit suicide because of COVID-19.
o Individuals with preexisting mental disorders are more likely to get COVID, and more likely to
face severe symptoms or death.

14.

Leavitt Partner’s Analysis of NIH Meeting on Neurological Impacts of COVID-19. https://covid19patientrecovery.org/wp-content/uploads/2021/07/LeavittPartners-Analysis-NIH-Meeting-on-COVID-19-Neurologic-and-Psychiatric-Effects.pdf
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COVID’s Impact on Brain Volume
Researchers compared brain imaging of healthy, pre-COVID individuals and those who had been
diagnosed with COVID-19 and found significant differences in brain volume.
• The research team, based in the UK, analyzed 45,000 brain imaging
data from before the pandemic and compared it to brain scans of
those who had been diagnosed with COVID-19.
• Researchers found differences in gray matter in the brain between
the two study groups, and the thickness of gray matter tissue in the
frontal and temporal lobes was significantly reduced in the COVID19 group.
• Researchers also investigated changes in performance on cognitive
tasks and found those in the COVID group were slower in processing
information compared to those who had not had COVID.
Douaud, et al.
MedRx Published online August 18, 2021
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COVID’s Impact on
Other Organs

COVID’s Impact on the Kidneys
Recent studies suggest that COVID-19 can impact kidney function, leaving
individuals at higher risk of illnesses, such as chronic kidney disease.
•
•

A recent study (N=1,726,000) suggest that non-hospitalized COVID patients have a
23% increased risk of suffering acute kidney injury within six months.15
Compared to controls, those who had COVID also exhibited a higher estimated
glomerular filtration rate (eGFR) decline ≥30%, eGFR decline ≥40%, eGFR decline
≥50%, end-stage kidney disease, and major adverse kidney events.

Further research also illustrates that the COVID-19 virus can directly infect
kidney cells and increase the risk of fibrosis in kidney organoids, resulting in
cell injury.16 These findings provide a possible explanation for the:
•

Prevalence of COVID-19-associated acute kidney infection (AKI)

•

Poorer outcomes for AKI patients with COVID-19, compared to those without COVID-19

•

Development of chronic kidney disease in long-COVID patients

15. Kidney Outcomes in Long COVID. https://jasn.asnjournals.org/content/32/11/2851
16. https://pubmed.ncbi.nlm.nih.gov/35032430/
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COVID-19 and Type 1 Diabetes
Numerous studies are showing a link between COVID-19
infection and Type 1 diabetes, which manifests when
beta cells in the pancreas do not secrete enough insulin.
• Earlier research shows that SARS-CoV-2 can infect human
beta cells and replicate itself within them, allowing the virus
to spread.17,18
• Two recent NIH studies confirmed infection of pancreas
beta cells in autopsy samples from people who died from
COVID-19 and found that the virus changes the function of
islets, which are the pancreatic tissues that contain these
insulin-producing beta cells.19,20

17. Yang L, Han Y, Nilsson-Payant BE, Gupta V, Wang P, Duan X, Tang X, Zhu J, Zhao Z, Jaffré F, Zhang T, Kim TW, Harschnitz O, Redmond D, Houghton S, Liu C, Naji A, Ciceri G, Guttikonda S, Bram Y, Nguyen DT, Cioffi M,
Chandar V, Hoagland DA, Huang Y, Xiang J, Wang H, Lyden D, Borczuk A, Chen HJ, Studer L, Pan FC, Ho DD, tenOever BR, Evans T, Schwartz RE, Chen S. A Human Pluripotent Stem Cell-based Platform to Study SARSCoV-2 Tropism and Model Virus Infection in Human Cells and Organoids. Cell Stem Cell. 2020 Jul 2;27(1):125-136.e7. doi: 10.1016/j.stem.2020.06.015. Epub 2020 Jun 19. PMID: 32579880; PMCID: PMC7303620
18. SARS-CoV-2 infects and replicates in cells of the human endocrine and exocrine pancreas. Müller JA, Groß R, Conzelmann C, Münch J, Heller S, Kleger A, et al. Nat Metab. 2021 Feb;3(2):149-165.
19. SARS-CoV-2 infection induces beta cell transdifferentiation. Tang et al. Cell Metab 2021 May 19;S1550-4131(21)00232-1
20. SARS-CoV-2 infects human pancreatic beta cells and elicits beta cell impairment. Wu et al. Cell Metab. 2021 May 18;S1550-4131(21)00230-8
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