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Librarian Notes & Comments
Hello all,
The grey literature and published literature was searched from June 25, 2021- March 3, 2022
Sincerely,
Brianna and Mark

Search Results: Guidelines, Summaries & Other Grey Literature
Agency for Clinical Innovation (Australia)
 Living Evidence – Post Acute Sequelae of COVID-19. 21 February 2022.
https://aci.health.nsw.gov.au/covid-19/critical-intelligence-unit/post-acute-sequelae
 In Brief: Post-acute Sequelae of COVID-19. 3 December 2021.
https://aci.health.nsw.gov.au/__data/assets/pdf_file/0004/695983/Evidence-Check-Post-acutesequelae-of-COVID-19.pdf
o LIBRARIAN’S NOTE: See “Table one: PASC Symptoms” for time period and symptoms.
(pg. 1)

Alberta Health Services

Disclaimer
This information is provided as a service by the Saskatchewan Health Authority and University of Saskatchewan Libraries.
Professional librarians conduct searches of the literature. Results are subject to the limitations of the databases and the
specificity, broadness and appropriateness of the search parameters presented by the requester. The Libraries do not represent
in any matter that retrieved citations are complete, accurate or otherwise to be relied upon. The search results are only valid as
of the date and time at which the search is conducted. The Libraries do not accept responsibility for any loss or damage arising
from the use of, or reliance on, search results.



COVID-19 Scientific Advisory Group Rapid Evidence Report Updated review of prolonged
symptoms after acute COVID-19 infection. 12 July 2021.
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-chronic-symptomsof-covid-rapid-review.pdf
o LIBRARIAN’S NOTE: Refer to Research Question 2 “After a diagnosis of COVID-19, which
symptoms (physical and/or neuropsychiatric) are commonly noted to persist for at least
30 days after acute infection in children and adults?” (pg. 24) and Research Question 3
“Which patients with COVID-19 are athighest risk of developing these chronic
symptoms? Is the severity of COVID-19 disease (e.g. hospitalized; ICU) associated with
the probability of developing post-acute COVID symptoms?” (pg. 26)

Austrian Institute for Health Technology Assessment GmbH
 Epidemiology of long COVID: a preliminary report. German short version of the original KCE
report. [2021]. https://eprints.aihta.at/1321/
Belgian Health Care Knowledge Centre
 Long COVID: Pathophysiology – Epidemiology and Patient Needs. 26 October 2021.
https://kce.fgov.be/sites/default/files/atoms/files/KCE_344_Long_Covid_scientific_report.pdf
o LIBRARIAN’S NOTE: Refer to pg. 56-68 for most common symptoms and their frequency
among patients with long COVID.
o LIBRARIAN’S NOTE: Section 6.2 – Prevalence Estimate contains follow-up studies for the
following periods (1) 1 to 3 months; (2) 3 to 6 months; and (3) 6 plus months
ClinicalTrials.gov
 Incidence and Predictors of Acute and Chronic Complications in Patients With Diabetes and
Severe COVID-19. 21 January 2022. https://clinicaltrials.gov/ct2/show/NCT05200819
Norwegian Institute of Public Health
 COVID-19: Post COVID-19 Condition. A Rapid Review. 18 January 2022.
https://www.fhi.no/en/archive/covid-19-archive/publ-archive/COVID-19-Post-COVID-19condition/
o LIBRARIAN’S NOTE: “In this rapid review, we summarise research on the proportion of
patients who get long-term symptoms, which long-term symptoms occur after COVID19, how long the symptoms persist and which patient groups that have the greatest risk
of experiencing long-term symptoms.”
Office for National Statistics
 Short Report on Long COVID. 22 July 2021.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_dat
a/file/1007511/S1327_Short_Long_COVID_report.pdf
Office of National Standards (UK)
 Prevalence of ongoing symptoms following coronavirus (COVID-19) infection in the UK Statistical
Bulletins. Updated 3 February 2022.
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddi
seases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/p
reviousReleases
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Public Health Agency of Canada
 Post COVID-19 Condition. 24 September 2021. https://www.canada.ca/en/publichealth/services/diseases/2019-novel-coronavirus-infection/symptoms/post-covid-19condition.html
o LIBRARIAN’S NOTE: “There have been reports of more than 100 symptoms or
difficulties with everyday activities. About 80% of adults reported 1 or more symptoms
in the short term (4 to 12 weeks after their initial COVID-19 infection). About 60%
reported 1 or more symptoms in the long term (more than 12 weeks after their initial
COVID-19 infection). And 10% said that they were also unable to return to work in the
long term.” (Approx. 3 screens down)
o LIBRARIAN’S NOTE: “About 58% of children had 1 or more symptoms 4 weeks or more
after their initial COVID-19 infection.” (Approx. 3.5 screens down)
Public Health Ontario
 Review of “Short-term and Long-term Rates of Postacute Sequelae of SARS-CoV-2 Infection A
Systematic Review”. 25 October 2021. https://www.publichealthontario.ca//media/documents/ncov/research/2021/11/synopsis-groff-jama-short-long-term-postacutesequelae.pdf?sc_lang=en&hash=11908CF0219A5737872D830B23A353B8
Research Square
 One-year Risks and Burdens of Incident Cardiovascular Disease in COVID-19: Cardiovascular
Manifestations of Long COVID. 5 October 2021. https://assets.researchsquare.com/files/rs940278/v1/5380295d-8158-4b36-af69-210bf1e66fc1.pdf?c=1634087293
UK Health Security Agency
 The Effectiveness of Vaccination Against Long COVID: a rapid evidence briefing. February 2022.
https://ukhsa.koha-ptfs.co.uk/cgi-bin/koha/opac-retrievefile.pl?id=fe4f10cd3cd509fe045ad4f72ae0dfff
World Health Organization
 Post COVID-19 Condition (Long COVID). 16 October 2021.
https://www.who.int/srilanka/news/detail/16-10-2021-post-covid-19-condition
o LIBRARIAN’S NOTE: See section “How common is post COVID-19 condition?” (approx. 3
screens down)

Search Results: News, Blogs, & Social Media
None

Search Results: Journal Articles (includes preprints)
Sorted by newest-oldest.
1. Algahtani SN, Alzarroug AF, Alghamdi HK, et al. Investigation on the Factors Associated with the
Persistence of Anosmia and Ageusia in Saudi COVID-19 Patients. International Journal of Environmental
Research & Public Health [Electronic Resource]. 2022;19(3):18.
ABSTRACT: The Coronavirus Disease 2019 (COVID-19) outbreak caused by the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) resulted in a worldwide pandemic of a highly infectious disease. The difficulty of dealing
with COVID-19 is the broad spectrum of clinical manifestations that involves various pathophysiological mechanisms,

Evidence Search Report: EMP210601v002 ESR

3

severities, duration, and complications. This study aims to help emphasize the factors related to the persistence and
duration of anosmia (loss of smell) and ageusia (loss of taste) as part of post-acute COVID-19 syndrome in Saudi
COVID-19 patients via a retrospective cross-sectional design. Eight hundred and eighty-one participants were
recruited between March and April 2021. Those participants were 18 years or older, recovered from the COVID-19
infection, and completed 14 days after the onset of the acute phase of the disease. Among the 881 recruited
participants, 808 have submitted eligible responses and were included in data analyses. The most common persistent
symptoms in post-acute COVID-19 syndrome were anosmia (33.8%) and ageusia (26.4%). The data also showed a
significant association between female sex and the incidence and the persistence of anosmia and ageusia. In
multivariable analysis, anosmia during the acute phase was associated with BMI, asthma and shortness of breath,
while anosmia during the post-acute phase was associated with sex. Ageusia during the acute phase was associated
with sex, myalgia and arthralgia, while ageusia in the post-acute phase was associated with sex.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35162068&id=doi:10.3390%2Fijerph
19031047&issn=16604601&isbn=&volume=19&issue=3&spage=&pages=&date=2022&title=International+Journal+of+Environmental+R
esearch+%26+Public+Health+%5BElectronic+Resource%5D&atitle=Investigation+on+the+Factors+Associated+with
+the+Persistence+of+Anosmia+and+Ageusia+in+Saudi+COVID19+Patients.&aulast=Algahtani&pid=%3Cauthor%3EAlgahtani+SN%3BAlzarroug+AF%3BAlghamdi+HK%3BAlgahtani
+HK%3BAlsywina+NB%3BBin+Abdulrahman+KA%3C%2Fauthor%3E%3CAN%3E35162068%3C%2FAN%3E%3CDT%3E
Journal+Article%3C%2FDT%3E
2. Behnood SA, Shafran R, Bennett SD, et al. Persistent symptoms following SARS-CoV-2 infection amongst
children and young people: A meta-analysis of controlled and uncontrolled studies. J Infect. 2022;84(2):15870.
ABSTRACT: BACKGROUND: Data on the long-term impact of SARS-CoV-2 infection in children and young people
(CYP) are conflicting. We assessed evidence on long-term post-COVID symptoms in CYP examining prevalence, risk
factors, type and duration.
METHODS: Systematic search of published and unpublished literature using 13 online databases between 01/12/2019
and 31/07/2021. Eligible studies reported CYP <=19 years with confirmed or probable SARS-CoV-2 with any
symptoms persisting beyond acute illness. Random effects meta-analyses estimated pooled risk difference in
symptom prevalence (controlled studies only) and pooled prevalence (uncontrolled studies also included). Metaregression examined study characteristics hypothesised to be associated with symptom prevalence. Prospectively
registered: CRD42021233153.
FINDINGS: Twenty two of 3357 unique studies were eligible, including 23,141 CYP. Median duration of follow-up was
125 days (IQR 99-231). Pooled risk difference in post-COVID cases compared to controls (5 studies) were significantly
higher for cognitive difficulties (3% (95% CI 1, 4)), headache (5% (1, 8)), loss of smell (8%, (2, 15)), sore throat (2% (1,
2)) and sore eyes (2% (1, 3)) but not abdominal pain, cough, fatigue, myalgia, insomnia, diarrhoea, fever, dizziness or
dyspnoea. Pooled prevalence of symptoms in post-COVID participants in 17 studies ranged from 15% (diarrhoea) to
47% (fatigue). Age was associated with higher prevalence of all symptoms except cough. Higher study quality was
associated with lower prevalence of all symptoms, except loss of smell and cognitive symptoms.
INTERPRETATION: The frequency of the majority of reported persistent symptoms was similar in SARS-CoV-2 positive
cases and controls. This systematic review and meta-analysis highlights the critical importance of a control group in
studies on CYP post SARS-CoV-2 infection. Copyright © 2021. Published by Elsevier Ltd.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34813820&id=doi:10.1016%2Fj.jinf.2
021.11.011&issn=0163-4453&isbn=&volume=84&issue=2&spage=158&pages=158170&date=2022&title=Journal+of+Infection&atitle=Persistent+symptoms+following+SARS-CoV2+infection+amongst+children+and+young+people%3A+A+metaanalysis+of+controlled+and+uncontrolled+studies.&aulast=Behnood&pid=%3Cauthor%3EBehnood+SA%3BShafran
+R%3BBennett+SD%3BZhang+AXD%3BO%27Mahoney+LL%3BStephenson+TJ%3BLadhani+SN%3BDe+Stavola+BL%
3BViner+RM%3BSwann+OV%3C%2Fauthor%3E%3CAN%3E34813820%3C%2FAN%3E%3CDT%3EJournal+Article%3C
%2FDT%3E
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3. Boglione L, Meli G, Poletti F, et al. Risk factors and incidence of long-COVID syndrome in hospitalized
patients: does remdesivir have a protective effect? QJM. 2022;114(12):865-71. DOI: 10.1093/qjmed/hcab297
10.1093/qjmed/hcab297.
ABSTRACT: BACKGROUND: The definition of 'long-COVID syndrome' (LCS) is still debated and describes the
persistence of symptoms after viral clearance in hospitalized or non-hospitalized patients affected by coronavirus
disease 2019 (COVID-19). AIM: In this study, we examined the prevalence and the risk factors of LCS in a cohort of
patients with previous COVID-19 and followed for at least 6 months of follow-up. DESIGN: We conducted a
prospective study including all hospitalized patients affected by COVID-19 at our center of Infectious Diseases
(Vercelli, Italy) admitted between 10 March 2020 and 15 January 2021 for at least 6 months after discharge. Two
follow-up visits were performed: after 1 and 6 months after hospital discharge. Clinical, laboratory and radiological
data were recorded at each visit. RESULTS: A total of 449 patients were included in the analysis. The LCS was
diagnosed in 322 subjects at Visit 1 (71.7%) and in 206 at Visit 2 (45.9); according to the post-COVID-19 functional
status scale we observed 147 patients with values 2-3 and 175 with values >3 at Visit 1; at Visit 2, 133 subjects had the
score between 2-3 and 73 > 3. In multivariate analysis, intensive care unit (ICU) admission (OR = 2.551; 95% CI =
1.998-6.819; P = 0.019), time of hospitalization (OR = 2.255; 95% CI = 1.018-6.992; P = 0.016) and treatment with
remdesivir (OR = 0.641; 95% CI = 0.413-0.782; P < 0.001) were independent predictors of LCS. CONCLUSIONS:
Treatment with remdesivir leads to a 35.9% reduction in LCS rate in follow-up. Severity of illness, need of ICU
admission and length of hospital stay were factor associated with the persistence of PCS at 6 months of follow-up.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34850210
DOI: 10.1093/qjmed/hcab297
10.1093/qjmed/hcab297.
4. Borch L, Holm M, Knudsen M, et al. Long COVID symptoms and duration in SARS-CoV-2 positive children - a
nationwide cohort study. Eur J Pediatr. 2022. DOI: 10.1007/s00431-021-04345-z
10.1007/s00431-021-04345-z.
ABSTRACT: Most children have a mild course of acute COVID-19. Only few mainly non-controlled studies with small
sample size have evaluated long-term recovery from SARS-CoV-2 infection in children. The aim of this study was to
evaluate symptoms and duration of 'long COVID' in children. A nationwide cohort study of 37,522 children aged 0-17
years with RT-PCR verified SARS-CoV-2 infection (response rate 44.9%) and a control group of 78,037 children
(response rate 21.3%). An electronic questionnaire was sent to all children from March 24th until May 9th, 2021.
Symptoms lasting > 4 weeks were common among both SARS-CoV-2 children and controls. However, SARS-CoV-2
children aged 6-17 years reported symptoms more frequently than the control group (percent difference 0.8%). The
most reported symptoms among pre-school children were fatigue Risk Difference (RD) 0.05 (CI 0.04-0.06), loss of
smell RD 0.01 (CI 0.01-0.01), loss of taste RD 0.01 (CI 0.01-0.02) and muscle weakness RD 0.01 (CI 0.00-0.01). Among
school children the most significant symptoms were loss of smell RD 0.12 (CI 0.12-0.13), loss of taste RD 0.10 (CI 0.090.10), fatigue RD 0.05 (CI 0.05-0.06), respiratory problems RD 0.03 (CI 0.03-0.04), dizziness RD 0.02 (CI 0.02-0.03),
muscle weakness RD 0.02 (CI 0.01-0.02) and chest pain RD 0.01 (CI 0.01-0.01). Children in the control group
experienced significantly more concentration difficulties, headache, muscle and joint pain, cough, nausea, diarrhea
and fever than SARS-CoV-2 infected. In most children 'long COVID' symptoms resolved within 1-5
months.Conclusions: Long COVID in children is rare and mainly of short duration. What is Known: * There are
increasing reports on 'long COVID' in adults. * Only few studies have evaluated the long-term recovery from COVID19 in children, and common for all studies is a small sample size (median number of children included 330), and most
lack a control group. What is New: * 0.8% of SARS-CoV-2 positive children reported symptoms lasting >4 weeks
('long COVID'), when compared to a control group. * The most common 'long COVID' symptoms were fatigue, loss of
smell and loss of taste, dizziness, muscle weakness, chest pain and respiratory problems. * These 'long COVID'
symptoms cannot be assigned to psychological sequelae of social restrictions. * Symptoms such as concentration
difficulties, headache, muscle- and joint pain as well as nausea are not 'long COVID' symptoms. * In most cases 'long
COVID' symptoms resolve within 1-5 months.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35000003
DOI: 10.1007/s00431-021-04345-z
10.1007/s00431-021-04345-z.
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5. Buoite Stella A, Furlanis G, Frezza NA, et al. Autonomic dysfunction in post-COVID patients with and
witfhout neurological symptoms: a prospective multidomain observational study. J Neurol. 2022;269(2):58796.
ABSTRACT: The autonomic nervous system (ANS) can be affected by COVID-19, and dysautonomia may be a
possible complication in post-COVID individuals. Orthostatic hypotension (OH) and postural tachycardia syndrome
(POTS) have been suggested to be common after SARS-CoV-2 infection, but other components of ANS function may
be also impaired. The Composite Autonomic Symptom Scale 31 (COMPASS-31) questionnaire is a simple and
validated tool to assess dysautonomic symptoms. The aim of the present study was to administer the COMPASS-31
questionnaire to a sample of post-COVID patients with and without neurological complaints. Participants were
recruited among the post-COVID ambulatory services for follow-up evaluation between 4 weeks and 9 months from
COVID-19 symptoms onset. Participants were asked to complete the COMPASS-31 questionnaire referring to the
period after COVID-19 disease. Heart rate and blood pressure were manually taken during an active stand test for OH
and POTS diagnosis. One-hundred and eighty participants were included in the analysis (70.6% females, 51 +/- 13
years), and OH was found in 13.8% of the subjects. Median COMPASS-31 score was 17.6 (6.9-31.4), with the most
affected domains being orthostatic intolerance, sudomotor, gastrointestinal and pupillomotor dysfunction. A higher
COMPASS-31 score was found in those with neurological symptoms (p < 0.01), due to more severe orthostatic
intolerance symptoms (p < 0.01), although gastrointestinal (p < 0.01), urinary (p < 0.01), and pupillomotor (p < 0.01)
domains were more represented in the non-neurological symptoms group. This study confirms the importance of
monitoring ANS symptoms as a possible complication of COVID-19 disease that may persist in the post-acute period.
Copyright © 2021. The Author(s).
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34386903&id=doi:10.1007%2Fs0041
5-021-10735-y&issn=0340-5354&isbn=&volume=269&issue=2&spage=587&pages=587596&date=2022&title=Journal+of+Neurology&atitle=Autonomic+dysfunction+in+postCOVID+patients+with+and+witfhout+neurological+symptoms%3A+a+prospective+multidomain+observational+stu
dy.&aulast=Buoite+Stella&pid=%3Cauthor%3EBuoite+Stella+A%3BFurlanis+G%3BFrezza+NA%3BValentinotti+R%3B
Ajcevic+M%3BManganotti+P%3C%2Fauthor%3E%3CAN%3E34386903%3C%2FAN%3E%3CDT%3EJournal+Article%3C
%2FDT%3E
6. Caspersen IH, Magnus P, Trogstad L. Excess risk and clusters of symptoms after COVID-19 in a large
Norwegian cohort. Eur J Epidemiol. 2022;25:25.
ABSTRACT: Physical, psychological and cognitive symptoms have been reported as post-acute sequelae for COVID19 patients but are also common in the general uninfected population. We aimed to calculate the excess risk and
identify patterns of 22 symptoms up to 12 months after COVID-19. We followed more than 70,000 adult participants
in an ongoing cohort study, the Norwegian Mother, Father and Child Cohort Study (MoBa) during the COVID-19
pandemic. Infected and non-infected participants registered presence of 22 different symptoms in March 2021. One
year after infection, 13 of 22 symptoms were associated with SARS-CoV-2 infection, based on relative risks between
infected and uninfected subjects. For instance, 17.4% of SARS-CoV-2 infected cohort participants reported fatigue
that persist 12 months after infection, compared to new occurrence of fatigue that had lasted less than 12 months in
3.8% of non-infected subjects (excess risk 13.6%). The adjusted relative risk for fatigue was 4.8 (95% CI 3.5-6.7). Two
main underlying factors explained 50% of the variance in the 13 symptoms. Brain fog, poor memory, dizziness, heart
palpitations, and fatigue had high loadings on the first factor, while shortness-of breath and cough had high loadings
on the second factor. Lack of taste and smell showed low to moderate correlation to other symptoms. Anxiety,
depression and mood swings were not strongly related to COVID-19. Our results suggest that there are clusters of
symptoms after COVID-19 due to different mechanisms and question whether it is meaningful to describe long
COVID as one syndrome. Copyright © 2022. The Author(s).
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35211871&id=doi:10.1007%2Fs1065
4-022-00847-8&issn=03932990&isbn=&volume=&issue=&spage=&pages=&date=2022&title=European+Journal+of+Epidemiology&atitle=Ex
cess+risk+and+clusters+of+symptoms+after+COVID19+in+a+large+Norwegian+cohort.&aulast=Caspersen&pid=%3Cauthor%3ECaspersen+IH%3BMagnus+P%3BTrogst
ad+L%3C%2Fauthor%3E%3CAN%3E35211871%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
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7. Caspersen IH, Magnus P, Trogstad L. Excess risk and clusters of symptoms after COVID-19 in a large
Norwegian cohort. European Journal of Epidemiology. 2022.
ABSTRACT: Physical, psychological and cognitive symptoms have been reported as post-acute sequelae for COVID19 patients but are also common in the general uninfected population. We aimed to calculate the excess risk and
identify patterns of 22 symptoms up to 12 months after COVID-19. We followed more than 70,000 adult participants
in an ongoing cohort study, the Norwegian Mother, Father and Child Cohort Study (MoBa) during the COVID-19
pandemic. Infected and non-infected participants registered presence of 22 different symptoms in March 2021. One
year after infection, 13 of 22 symptoms were associated with SARS-CoV-2 infection, based on relative risks between
infected and uninfected subjects. For instance, 17.4% of SARS-CoV-2 infected cohort participants reported fatigue
that persist 12 months after infection, compared to new occurrence of fatigue that had lasted less than 12 months in
3.8% of non-infected subjects (excess risk 13.6%). The adjusted relative risk for fatigue was 4.8 (95% CI 3.5-6.7). Two
main underlying factors explained 50% of the variance in the 13 symptoms. Brain fog, poor memory, dizziness, heart
palpitations, and fatigue had high loadings on the first factor, while shortness-of breath and cough had high loadings
on the second factor. Lack of taste and smell showed low to moderate correlation to other symptoms. Anxiety,
depression and mood swings were not strongly related to COVID-19. Our results suggest that there are clusters of
symptoms after COVID-19 due to different mechanisms and question whether it is meaningful to describe long
COVID as one syndrome.Copyright © 2022, The Author(s).
URL: https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1007%2Fs10654022-00847-8&issn=03932990&isbn=&volume=&issue=&spage=&pages=&date=2022&title=European+Journal+of+Epidemiology&atitle=Ex
cess+risk+and+clusters+of+symptoms+after+COVID19+in+a+large+Norwegian+cohort&aulast=Caspersen&pid=%3Cauthor%3ECaspersen+I.H.%3BMagnus+P.%3BTrogs
tad+L.%3C%2Fauthor%3E%3CAN%3E2015136174%3C%2FAN%3E%3CDT%3EArticle%3C%2FDT%3E
8. Chaumont H, Meppiel E, Roze E, et al. Long-term outcomes after NeuroCOVID: A 6-month follow-up study
on 60 patients. Rev Neurol (Paris). 2022;178(1-2):137-43.
ABSTRACT: BACKGROUND AND PURPOSE: Long-term outcomes after neurological manifestations due to COVID-19
are poorly known. The aim of our study was to evaluate the functional outcome and identify the risk factors of
neurologic sequelae after COVID-19 associated with neurological manifestations (NeuroCOVID).
METHODS: We conducted a multi-center observational study six months after the acute neurological symptoms in
patients from the French NeuroCOVID hospital-based registry.
RESULTS: We obtained data on 60 patients. NeuroCOVID had a negative impact on the quality of life (QoL) of 49% of
patients. Age was a predictor of residual QoL impairment (OR: 1.06, 95% CI: 1.01-1.13, p=0.026). At six months, a
significant residual disability was found in 51.7% of patients, and impaired cognition in 68.9% of cases. The main
persistent neuropsychiatric manifestations were a persistent smell/taste disorder in 45% of patients, memory
complaints in 34% of patients, anxiety or depression in 32% of patients.
CONCLUSIONS: NeuroCOVID likely carries a high risk of long-term neuropsychiatric disability. Long-term care and
special attention should be given to COVID-19 patients, especially if they had neurological manifestations during
acute infection. Copyright © 2021 Elsevier Masson SAS. All rights reserved.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35000793&id=doi:10.1016%2Fj.neur
ol.2021.12.008&issn=0035-3787&isbn=&volume=178&issue=1-2&spage=137&pages=137143&date=2022&title=Revue+Neurologique&atitle=Long-term+outcomes+after+NeuroCOVID%3A+A+6month+followup+study+on+60+patients.&aulast=Chaumont&pid=%3Cauthor%3EChaumont+H%3BMeppiel+E%3BRoze+E%3BTre
ssieres+B%3Bde+Broucker+T%3BLannuzel+A%3Bcontributors+to+the+French+NeuroCOVID+registry%3C%2Fauthor
%3E%3CAN%3E35000793%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
9. Cohen K, Ren S, Heath K, et al. Risk of persistent and new clinical sequelae among adults aged 65 years and
older during the post-acute phase of SARS-CoV-2 infection: retrospective cohort study. BMJ.
2022;376:e068414. DOI: 10.1136/bmj-2021-068414
10.1136/bmj-2021-068414.
ABSTRACT: OBJECTIVE: To characterize the risk of persistent and new clinical sequelae in adults aged >/=65 years
after the acute phase of SARS-CoV-2 infection. DESIGN: Retrospective cohort study. SETTING: UnitedHealth Group
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Clinical Research Database: deidentified administrative claims and outpatient laboratory test results. PARTICIPANTS:
Individuals aged >/=65 years who were continuously enrolled in a Medicare Advantage plan with coverage of
prescription drugs from January 2019 to the date of diagnosis of SARS-CoV-2 infection, matched by propensity score
to three comparison groups that did not have covid-19: 2020 comparison group (n=87 337), historical 2019
comparison group (n=88 070), and historical comparison group with viral lower respiratory tract illness (n=73 490).
MAIN OUTCOME MEASURES: The presence of persistent and new sequelae at 21 or more days after a diagnosis of
covid-19 was determined with ICD-10 (international classification of diseases, 10(th) revision) codes. Excess risk for
sequelae caused by infection with SARS-CoV-2 was estimated for the 120 days after the acute phase of the illness
with risk difference and hazard ratios, calculated with 95% Bonferroni corrected confidence intervals. The incidence of
sequelae after the acute infection was analyzed by age, race, sex, and whether patients were admitted to hospital for
covid-19. RESULTS: Among individuals who were diagnosed with SARS-CoV-2, 32% (27 698 of 87 337) sought medical
attention in the post-acute period for one or more new or persistent clinical sequelae, which was 11% higher than the
2020 comparison group. Respiratory failure (risk difference 7.55, 95% confidence interval 7.18 to 8.01), fatigue (5.66,
5.03 to 6.27), hypertension (4.43, 2.27 to 6.37), memory difficulties (2.63, 2.23 to 3.13), kidney injury (2.59, 2.03 to 3.12),
mental health diagnoses (2.50, 2.04 to 3.04), hypercoagulability 1.47 (1.2 to 1.73), and cardiac rhythm disorders (2.19,
1.76 to 2.57) had the greatest risk differences compared with the 2020 comparison group, with similar findings to the
2019 comparison group. Compared with the group with viral lower respiratory tract illness, however, only respiratory
failure, dementia, and post-viral fatigue had increased risk differences of 2.39 (95% confidence interval 1.79 to 2.94),
0.71 (0.3 to 1.08), and 0.18 (0.11 to 0.26) per 100 patients, respectively. Individuals with severe covid-19 disease
requiring admission to hospital had a markedly increased risk for most but not all clinical sequelae. CONCLUSIONS:
The results confirm an excess risk for persistent and new sequelae in adults aged >/=65 years after acute infection
with SARS-CoV-2. Other than respiratory failure, dementia, and post-viral fatigue, the sequelae resembled those of
viral lower respiratory tract illness in older adults. These findings further highlight the wide range of important
sequelae after acute infection with the SARS-CoV-2 virus.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35140117
DOI: 10.1136/bmj-2021-068414
10.1136/bmj-2021-068414.
10. Cristillo V, Pilotto A, Cotti Piccinelli S, et al. Premorbid vulnerability and disease severity impact on LongCOVID cognitive impairment. Aging-Clinical & Experimental Research. 2022;34(1):257-60.
ABSTRACT: BACKGROUND: Cognitive deficits have been increasingly reported as possible long-term manifestations
after SARS-CoV-2 infection.
AIMS: In this study we aimed at evaluating the factors associated with cognitive deficits 6 months after hospitalization
for Coronavirus Disease 2019 (COVID-19).
METHODS: One hundred and six patients, discharged from a pneumology COVID-19 unit between March 1 and May
30 2020, accepted to be evaluated at 6 months according to an extensive neurological protocol, including the
Montreal Cognitive Assessment (MoCA).
RESULTS: Abnormal MoCA scores at 6 months follow-up were associated with higher pre-hospitalization National
Health System (NHS) score (Duca et al. in Emerg Med Pract 22:1-2, 2020) (OR 1.27; 95% CI 1.05-1.6; p = 0.029) and
more severe pulmonary disease expressed by the Brescia-COVID Respiratory Severity Scale (Duca et al. in Emerg Med
Pract 22:1-2, 2020) (BCRSS > 1OR 4.73; 95% CI 1.53-14.63; p = 0.003) during the acute phase of the disease.
DISCUSSION: This longitudinal study showed that the severity of COVID-19, indicated by BCRSS, and a complex score
given by age and premorbid medical conditions, expressed by NHS, play a major role in modulating the long-term
cognitive consequences of COVID-19 disease.
CONCLUSIONS: These findings indicate that the association of age and premorbid factors might identify people at
risk for long-term neurological consequences of COVID-19 disease, thus deserving longer and proper follow-up.
Copyright © 2021. The Author(s), under exclusive licence to Springer Nature Switzerland AG.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35014002&id=doi:10.1007%2Fs4052
0-021-02042-3&issn=1594-0667&isbn=&volume=34&issue=1&spage=257&pages=257260&date=2022&title=AgingClinical+%26+Experimental+Research&atitle=Premorbid+vulnerability+and+disease+severity+impact+on+LongCOVID+cognitive+impairment.&aulast=Cristillo&pid=%3Cauthor%3ECristillo+V%3BPilotto+A%3BCotti+Piccinelli+S%
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3BBonzi+G%3BCanale+A%3BGipponi+S%3BBezzi+M%3BLeonardi+M%3BPadovani+A%3BNeuro+Covid+Next+Stud
y+group%3C%2Fauthor%3E%3CAN%3E35014002%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
11. Dolezalova K, Tukova J, Pohunek P. The respiratory consequences of COVID-19 lasted for a median of 4
months in a cohort of children aged 2-18 years of age. Acta Paediatr. 2022;17:17.
ABSTRACT: AIM: We focused on the clinical picture, severity and prognosis of children who experienced long-term
respiratory issues after COVID-19.
METHODS: This was a national Czech multicentre study of paediatric post-COVID syndrome, which used a standard
protocol to evaluate structural and functional anomalies and exclude alternative diagnoses. From 6 January to 30 June
2021, 11 paediatric pulmonologists enrolled all paediatric referrals aged 2-18 years with persistent respiratory
symptoms more than 12 weeks after COVID-19, namely cough, dyspnoea and chest pain. Medical histories were
taken, and physical examinations, lung function testing, chest X-ray and blood tests were performed.
RESULTS: The dominant symptoms in the 39 children (56.4% girls) were exertional dyspnoea (76.9%) and a chronic
cough (48.7%), while dyspnoea at rest (30.8%) and chest pain (17.9%) were less prevalent. More than half (53.8%)
reported more than 1 symptom, and 38.5% had abnormal results for 1 of the following tests: lung function, chest Xray or D-dimers. The median age of the children was 13.5 years (interquartile range +/-4.8 years), and the median
recovery time was 4 months (range 1.5-8 months).
CONCLUSION: Our initial data suggest that the long-term respiratory impact of COVID-19 was relatively mild in our
cohort, with a favourable prognosis. Copyright © 2022 Foundation Acta Paediatrica. Published by John Wiley & Sons
Ltd.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35175667&id=doi:10.1111%2Fapa.1
6297&issn=08035253&isbn=&volume=&issue=&spage=&pages=&date=2022&title=Acta+Paediatrica&atitle=The+respiratory+cons
equences+of+COVID-19+lasted+for+a+median+of+4+months+in+a+cohort+of+children+aged+218+years+of+age.&aulast=Dolezalova&pid=%3Cauthor%3EDolezalova+K%3BTukova+J%3BPohunek+P%3C%2Fauth
or%3E%3CAN%3E35175667%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
12. Duggal P, Penson T, Manley HN, et al. Post-sequelae symptoms and comorbidities after COVID-19. J Med
Virol. 2022;n/a(n/a). DOI: 10.1002/jmv.27586
10.1002/jmv.27586.
ABSTRACT: The frequency, severity, and forms of symptoms months after coronavirus 2019 (COVID-19) are poorly
understood, especially in community settings. To better understand and characterize symptoms months after
community-based COVID-19, a retrospective cohort analysis was conducted. Three hundred and twenty-eight
consecutive persons with a positive test for SARS-CoV-2 in the Johns Hopkins Health System, Maryland, March-May
2020, were selected for the study. Symptom occurrence and severity were measured through questionnaires. Of 328
persons evaluated, a median of 242 days (109-478 days) from the initial positive SARS-CoV-2 test, 33.2% reported not
being fully recovered and 4.9% reported symptoms that constrained daily activities. Compared to those who reported
being fully recovered, those with post-acute sequelae were more likely to report a prior history of heart attack (p <
0.01). Among those reporting long-term symptoms, men and women were equally represented (men = 34.8%,
women = 34.6%), but only women reported symptoms that constrained daily activities, and 56% of them were
caregivers. The types of new or persistent symptoms varied, and for many, included a deviation from prior COVID-19
health, such as being less able to exercise, walk, concentrate, or breathe. A limitation is that self-report of symptoms
might be biased and/or caused by factors other than COVID-19. Overall, even in a community setting, symptoms may
persist months after COVID-19 reducing daily activities including caring for dependents.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35032030
DOI: 10.1002/jmv.27586
10.1002/jmv.27586.
13. Fang X, Ming C, Cen Y, et al. Post-sequelae one year after hospital discharge among older COVID-19
patients: A multi-center prospective cohort study. J Infect. 2022;84(2):179-86.
ABSTRACT: BACKGROUND: To systematically evaluate the prevalence of post-sequelae and chronic obstructive
pulmonary disease assessment test (CAT) scoring one year after hospital discharge among older COVID-19 patients,
as well as potential risk factors.
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METHODS: A multi-center prospective cohort study involving 1,233 eligible older COVID-19 patients was conducted.
All patients were followed-up between Mar 1, 2021 and Mar 20, 2021. CAT scoring was adopted to measure symptom
burden in COVID-19 patients.
RESULTS: Of the 1233 eligible cases, 630 (51.1%) reported at least one sequelae. The top six post-sequelae included
fatigue (32.4%), sweating (20.0%), chest tightness (15.8%), anxiety (11.4%), myalgia (9.0%), and cough (5.8%). Severe
patients had significantly higher percentage of fatigue, sweating, chest tightness, myalgia, and cough (P<0.05), while
anxiety was universal in all subjects. Sweating, anxiety, palpitation, edema of lower limbs, smell reduction, and taste
change were emerging sequelae. Disease severity during hospitalization (OR: 1.46, 95% CI: 1.15-1.84, P=0.002), and
follow-up time (OR: 0.71, 95% CI: 0.50-0.99, P=0.043) were independently associated with risk of post-sequelae, while
disease severity during hospitalization was significantly associated with increased risk of emerging sequelae (OR: 1.33,
95% CI: 1.03-1.71, P=0.029). The median of CAT score was 2 (0-5) in all patients, and a total of 120 patients (9.7%) had
CAT scores >=10. Disease severity during hospitalization (OR: 1.81, 95% CI: 1.23-2.67, P=0.003) and age (OR: 1.07,
95% CI: 1.04-1.09, P<0.001) were significantly associated with increased risk of CAT scores >=10.
CONCLUSIONS: While the dramatic decline in the prevalence rate of persistent symptoms is reassuring, new sequelae
among older COVID-19 patients cannot be ignored. Disease severity during hospitalization, age, and follow-up time
contributed to the risk of post-sequelae and CAT scoring one year after hospital discharge among older COVID-19
patients. Our study provides valuable clues for long-term post-sequelae of the older COVID-19 patients, as well as
their risk factors. Copyright © 2021 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34902448&id=doi:10.1016%2Fj.jinf.2
021.12.005&issn=0163-4453&isbn=&volume=84&issue=2&spage=179&pages=179186&date=2022&title=Journal+of+Infection&atitle=Postsequelae+one+year+after+hospital+discharge+among+older+COVID-19+patients%3A+A+multicenter+prospective+cohort+study.&aulast=Fang&pid=%3Cauthor%3EFang+X%3BMing+C%3BCen+Y%3BLin+H%3B
Zhan+K%3BYang+S%3BLi+L%3BCao+G%3BLi+Q%3BMa+X%3C%2Fauthor%3E%3CAN%3E34902448%3C%2FAN%3E
%3CDT%3EJournal+Article%3C%2FDT%3E
14. Fernandez-de-Las-Penas C, Martin-Guerrero JD, Cancela-Cilleruelo I, et al. Exploring the trajectory
recovery curve of the number of post-COVID Symptoms: The LONG-COVID-EXP-CM Multicenter Study. Int J
Infect Dis. 2022;117:201-3. DOI: 10.1016/j.ijid.2022.02.010
10.1016/j.ijid.2022.02.010.
ABSTRACT: OBJECTIVES: This multicenter study investigated the recovery curve of the number of post-COVID-19
symptoms in previously hospitalized patients using an exponential decay model and mosaic plots. METHODS: Patients
hospitalized during the first wave of the pandemic (from March 10, 2010-May 31, 2020) due to COVID-19 from 5
hospitals in Madrid, Spain were scheduled for 2 telephone interviews at 2 follow-ups with a 5-month period in
between and were asked about the presence of post-COVID-19 symptoms. The total number of post-COVID-19
symptoms was monitored. Clinical features, symptoms at hospital admission, and hospitalization data were collected
from medical records. RESULTS: A total of 1593 patients who had COVID-19 were assessed 8.4 (T1) and 13.2 (T2)
months after hospitalization. The mean number of post-COVID-19 symptoms was 2.6 (SD 2.0) at T1 and 1.5 (SD 1.4) at
T2. The trajectory curve showed a decrease in prevalence trend. The analysis also revealed that 985 (61.8%) subjects
reported more (T1>T2), 549 (34.5%) equal (T1 = T2), and 59 (3.7%) fewer (T1<T2) post-COVID-19 symptoms in the
first tertile (T1: 8.4 months) compared with the second tertile (T2: 13.2 months) assessment. CONCLUSIONS: Current
trajectory analysis revealed an overall decrease in the tendency in the number of post-COVID-19 symptoms
throughout the 2 years after the infection.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35150911
DOI: 10.1016/j.ijid.2022.02.010
10.1016/j.ijid.2022.02.010.
15. Fernandez-de-Las-Penas C, Martin-Guerrero JD, Pellicer-Valero OJ, et al. Female Sex Is a Risk Factor
Associated with Long-Term Post-COVID Related-Symptoms but Not with COVID-19 Symptoms: The LONGCOVID-EXP-CM Multicenter Study. Journal of Clinical Medicine. 2022;11(2):14.
ABSTRACT: This multicenter cohort study investigated the differences between coronavirus disease 2019 (COVID-19)
related symptoms and post-COVID symptoms between male and female COVID-19 survivors. Clinical and
hospitalization data were collected from hospital medical records in a sample of individuals recovered from COVID-19
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at five public hospitals in Spain. A predefined list of post-COVID symptoms was systematically assessed, but patients
were free to report any symptom. Anxiety/depressive levels and sleep quality were also assessed. Adjusted
multivariate logistic regressions were used to identify the association of sex with post-COVID related-symptoms. A
total of 1969 individuals (age: 61, SD: 16 years, 46.4% women) were assessed 8.4 months after discharge. No overall
significant sex differences in COVID-19 onset symptoms at hospital admission were found. Post-COVID symptoms
were present in up to 60% of hospitalized COVID-19 survivors eight months after the infection. The number of postCOVID symptoms was 2.25 for females and 1.5 for males. After adjusting by all variables, female sex was associated
with >=3 post-COVID symptoms (adj OR 2.54, 95%CI 1.671-3.865, p < 0.001), the presence of post-COVID fatigue (adj
OR 1.514, 95%CI 1.040-2.205), dyspnea (rest: adj OR 1.428, 95%CI 1.081-1.886, exertion: adj OR 1.409, 95%CI 1.1091.791), pain (adj OR 1.349, 95%CI 1.059-1.720), hair loss (adj OR 4.529, 95%CI 2.784-7.368), ocular problems (adj OR
1.981, 95%CI 1.185-3.312), depressive levels (adj OR 1.606, 95%CI 1.002-2.572) and worse sleep quality (adj OR 1.634,
95%CI 1.097-2.434). Female sex was a risk factor for the development of some long-term post-COVID symptoms
including mood disorders. Healthcare systems should consider sex differences in the management of long haulers.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35054108&id=doi:10.3390%2Fjcm11
020413&issn=20770383&isbn=&volume=11&issue=2&spage=413&pages=&date=2022&title=Journal+of+Clinical+Medicine&atitle=F
emale+Sex+Is+a+Risk+Factor+Associated+with+Long-Term+Post-COVID+RelatedSymptoms+but+Not+with+COVID-19+Symptoms%3A+The+LONG-COVID-EXPCM+Multicenter+Study.&aulast=Fernandez-de-Las-Penas&pid=%3Cauthor%3EFernandez-de-LasPenas+C%3BMartin-Guerrero+JD%3BPellicer-Valero+OJ%3BNavarro-Pardo+E%3BGomezMayordomo+V%3BCuadrado+ML%3BArias-Navalon+JA%3BCigaran-Mendez+M%3BHernandezBarrera+V%3BArendtNielsen+L%3C%2Fauthor%3E%3CAN%3E35054108%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
16. Fernandez-de-Las-Penas C, Pellicer-Valero OJ, Navarro-Pardo E, et al. Symptoms Experienced at the Acute
Phase of SARS-CoV-2 Infection as Risk Factor of Long-term Post-COVID Symptoms: The LONG-COVID-EXP-CM
Multicenter Study. Int J Infect Dis. 2022;116:241-4.
ABSTRACT: OBJECTIVE: This multicenter study investigated clinical risk factors associated with the number of longterm symptoms after COVID.
METHODS: Clinical features, symptoms at hospital admission, hospitalization data, and the number of symptoms after
COVID was systematically assessed for patients who recovered from COVID-19 in 4 hospitals in Madrid (Spain) from
February 20 to May 31, 2020.
RESULTS: Overall, 1,969 patients (46.5% women, age: 61, SD: 16 years) were randomly assessed 8.4 months (SD 1.5)
after hospital discharge. Female gender (odds ratio [OR] 1.82, 95% confidence interval [CI] 1.57-2.10), number of
morbidities (OR 1.182, 95% CI 1.08-1.29), number of symptoms at hospital admission (OR 1.309, 95% CI 1.15-1.49)
and days at the hospital (OR 1.01, 95% CI 1.007-1.017) were associated (all, p <0.001) with more long-term symptoms
after COVID. Further, vomiting (OR 1.78, 95% CI 1.26-2.52), throat pain (OR 1.36, 95% CI 1.02-1.81), diarrhea (OR 1.51,
95% CI 1.25-1.82), dyspnea (OR 1.20, 95% CI 1.01-1.41), or headache (OR 1.50, 95% CI 1.28-1.75) as symptoms at
hospital admission were also associated (all, p <0.01) with a higher number of symptoms after COVID.
CONCLUSION: This multicenter study found that a higher number of symptoms at hospital admission were the most
relevant risk factor for developing more symptoms after COVID, supporting the assumption that a higher symptom
load at the acute phase is associated with a greater likelihood of long-term symptoms after COVID. Copyright © 2022
The Author(s). Published by Elsevier Ltd.. All rights reserved.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35017102&id=doi:10.1016%2Fj.ijid.2
022.01.007&issn=1201-9712&isbn=&volume=116&issue=&spage=241&pages=241244&date=2022&title=International+Journal+of+Infectious+Diseases&atitle=Symptoms+Experienced+at+the+Acut
e+Phase+of+SARS-CoV-2+Infection+as+Risk+Factor+of+Long-term+Post-COVID+Symptoms%3A+The+LONGCOVID-EXP-CM+Multicenter+Study.&aulast=Fernandez-de-Las-Penas&pid=%3Cauthor%3EFernandez-de-LasPenas+C%3BPellicer-Valero+OJ%3BNavarro-Pardo+E%3BPalaciosCena+D%3BFlorencio+LL%3BGuijarro+C%3BMartinGuerrero+JD%3C%2Fauthor%3E%3CAN%3E35017102%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
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17. Fortunato F, Martinelli D, Iannelli G, et al. Self-reported olfactory and gustatory dysfunctions in COVID-19
patients: a 1-year follow-up study in Foggia district, Italy. BMC Infect Dis. 2022;22(1):77. DOI:
10.1186/s12879-022-07052-8
10.1186/s12879-022-07052-8.
ABSTRACT: BACKGROUND: From the initial stages of the pandemic in early 2020, COVID-19-related olfactory and
gustatory dysfunctions have been widely reported and are emerging as one of the most frequent long-term sequelae
of SARS-CoV-2 infection. However, data regarding the long-term recovery of the sense of smell and taste are lacking.
This study aimed to characterize the evolution up to one year after the diagnosis of self-reported olfactory and
gustatory dysfunctions in COVID-19 cases. METHODS: Based on the data of the active surveillance platform of the
Apulia region, Italy, we selected the residents of Foggia district who were confirmed positive for SARS-CoV-2 from
March 1st to June 16th, 2020, and home-quarantined with paucisymptomatic-to-mild clinical presentation. Selfreported olfactory and gustatory dysfunctions were recorded at baseline through a survey of dichotomous questions.
The evolution of these symptoms at approximately one year was prospectively assessed via telephone by the
validated sino-nasal outcome test 22 (SNOT-22, Italian version). RESULTS: Among the 1,175 COVID-19 cases notified
in the Foggia district during the first epidemic wave, 488 had paucisymptomatic-to-mild clinical presentation. Of
these, 41.2% (n = 201, 95% confidence interval [CI] 36.8-45.7%) reported at least one sensory dysfunction. A total of
178 to 201 (88.5%) patients agreed to participate in the follow-up survey. According to the SNOT-22 results, the
persistence of a sensory dysfunction was observed in the 29.8% (n = 53, 95% CI 23.2-37.1%) of them. Particularly, loss
of smell persisted in 25.8% (n = 46, 95% CI 19.6-32.9%), loss of taste in 21.3% (n = 38, 95% CI 15.6-28.1%), loss of
both in 17.4% (n = 31, 95% CI 12.2-23.8%) of participants in the follow-up. The rates of full recovery increased over
time: from 59% at 30 days to 71.9% at 90 days for the sense of smell; from 61.3% at 30 days to 74.7% at 90 days for
the sense of taste. CONCLUSIONS: The persistence of COVID-19-related olfactory and gustatory dysfunctions up to
12 months after the disease onset in a noteworthy proportion (approximately 3 out of 10) of patients with
paucisymptomatic-to-mild clinical presentation deserves further investigations due to its possible pathophysiological
implications and impact on the quality of life.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35065619
DOI: 10.1186/s12879-022-07052-8
10.1186/s12879-022-07052-8.
18. Glynne P, Tahmasebi N, Gant V, et al. Long COVID following mild SARS-CoV-2 infection: characteristic T
cell alterations and response to antihistamines. J Investig Med. 2022;70(1):61-7.
ABSTRACT: Long COVID is characterized by the emergence of multiple debilitating symptoms following SARS-CoV-2
infection. Its etiology is unclear and it often follows a mild acute illness. Anecdotal reports of gradual clinical
responses to histamine receptor antagonists (HRAs) suggest a histamine-dependent mechanism that is distinct from
anaphylaxis, possibly mediated by T cells, which are also regulated by histamine. T cell perturbations have been
previously reported in post-viral syndromes, but the T cell landscape in patients who have recovered from mild
COVID-19 and its relationship to both long COVID symptoms and any symptomatic response to HRA remain
underexplored. We addressed these questions in an observational study of 65 individuals who had recovered from
mild COVID-19. Participants were surveyed between 87 and 408 days after the onset of acute symptoms; none had
required hospitalization, 16 had recovered uneventfully, and 49 had developed long COVID. Symptoms were
quantified using a structured questionnaire and T cell subsets enumerated in a standard diagnostic assay. Patients
with long-COVID had reduced CD4+ and CD8+ effector memory (EM) cell numbers and increased PD-1 (programmed
cell death protein 1) expression on central memory (CM) cells, whereas the asymptomatic participants had reduced
CD8+ EM cells only and increased CD28 expression on CM cells. 72% of patients with long COVID who received HRA
reported clinical improvement, although T cell profiling did not clearly distinguish those who responded to HRA. This
study demonstrates that T cell perturbations persist for several months after mild COVID-19 and are associated with
long COVID symptoms. Copyright © American Federation for Medical Research 2022. Re-use permitted under CC BYNC. No commercial re-use. Published by BMJ.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34611034&id=doi:10.1136%2Fjim2021-002051&issn=1081-5589&isbn=&volume=70&issue=1&spage=61&pages=6167&date=2022&title=Journal+of+Investigative+Medicine&atitle=Long+COVID+following+mild+SARS-CoV2+infection%3A+characteristic+T+cell+alterations+and+response+to+antihistamines.&aulast=Glynne&pid=%3Caut
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hor%3EGlynne+P%3BTahmasebi+N%3BGant+V%3BGupta+R%3C%2Fauthor%3E%3CAN%3E34611034%3C%2FAN%3
E%3CDT%3EJournal+Article%3C%2FDT%3E
19. Han Q, Zheng B, Daines L, et al. Long-Term Sequelae of COVID-19: A Systematic Review and Meta-Analysis
of One-Year Follow-Up Studies on Post-COVID Symptoms. Pathogens. 2022;11(2):19.
ABSTRACT: Emerging evidence has shown that COVID-19 survivors could suffer from persistent symptoms. However,
it remains unclear whether these symptoms persist over the longer term. This study aimed to systematically synthesise
evidence on post-COVID symptoms persisting for at least 12 months. We searched PubMed and Embase for papers
reporting at least one-year follow-up results of COVID-19 survivors published by 6 November 2021. Random-effects
meta-analyses were conducted to estimate pooled prevalence of specific post-COVID symptoms. Eighteen papers
that reported one-year follow-up data from 8591 COVID-19 survivors were included. Fatigue/weakness (28%, 95% CI:
18-39), dyspnoea (18%, 95% CI: 13-24), arthromyalgia (26%, 95% CI: 8-44), depression (23%, 95% CI: 12-34), anxiety
(22%, 95% CI: 15-29), memory loss (19%, 95% CI: 7-31), concentration difficulties (18%, 95% CI: 2-35), and insomnia
(12%, 95% CI: 7-17) were the most prevalent symptoms at one-year follow-up. Existing evidence suggested that
female patients and those with more severe initial illness were more likely to suffer from the sequelae after one year.
This study demonstrated that a sizeable proportion of COVID-19 survivors still experience residual symptoms
involving various body systems one year later. There is an urgent need for elucidating the pathophysiologic
mechanisms and developing and testing targeted interventions for long-COVID patients.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35215212&id=doi:10.3390%2Fpatho
gens11020269&issn=20760817&isbn=&volume=11&issue=2&spage=&pages=&date=2022&title=Pathogens&atitle=LongTerm+Sequelae+of+COVID-19%3A+A+Systematic+Review+and+Meta-Analysis+of+One-Year+FollowUp+Studies+on+PostCOVID+Symptoms.&aulast=Han&pid=%3Cauthor%3EHan+Q%3BZheng+B%3BDaines+L%3BSheikh+A%3C%2Fautho
r%3E%3CAN%3E35215212%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
20. Houben-Wilke S, Goertz YM, Delbressine JM, et al. The Impact of Long COVID-19 on Mental Health:
Observational 6-Month Follow-Up Study. JMIR mental health. 2022;9(2):e33704. DOI: 10.2196/33704
10.2196/33704.
ABSTRACT: BACKGROUND: The psychological impact of COVID-19 can be substantial. However, knowledge about
long-term psychological outcomes in patients with COVID-19 is scarce. OBJECTIVE: In this longitudinal, observational
study, we aimed to reveal symptoms of posttraumatic stress disorder (PTSD) and symptoms of anxiety and depression
up to 6 months after the onset of COVID-19-related symptoms in patients with confirmed COVID-19 and persistent
complaints. To demonstrate the impact in nonhospitalized patients, we further aimed to compare these outcomes
between nonhospitalized and hospitalized patients. METHODS: Demographics, symptoms of PTSD (Trauma Screening
Questionnaire [TSQ] >/=6 points) and symptoms of anxiety and depression (Hospital Anxiety and Depression Scale
[HADS] >/=8 points) were assessed at 3 and 6 months after the onset of COVID-19-related symptoms in members of
online long COVID-19 peer support groups. RESULTS: Data from 239 patients with confirmed COVID-19 (198/239,
82.8% female; median age: 50 [IQR 39-56] years) were analyzed. At the 3-month follow-up, 37.2% (89/239) of the
patients had symptoms of PTSD, 35.6% (85/239) had symptoms of anxiety, and 46.9% (112/239) had symptoms of
depression, which remained high at the 6-month follow-up (64/239, 26.8%, P=.001; 83/239, 34.7%, P=.90; 97/239,
40.6%, P=.08, respectively; versus the 3-month follow-up). TSQ scores and HADS anxiety and depression scores were
strongly correlated at the 3- and 6-month follow-ups (r=0.63-0.71, P<.001). Symptoms of PTSD, anxiety, and
depression were comparable between hospitalized (n=62) and nonhospitalized (n=177) patients. CONCLUSIONS: A
substantial percentage of patients with confirmed COVID-19 and persistent complaints reported symptoms of PTSD,
anxiety, or depression 3 and 6 months after the onset of COVID-19-related symptoms. The prevalence rates of
symptoms of PTSD, anxiety, and depression were comparable between hospitalized and nonhospitalized patients and
merely improved over time. Health care professionals need to be aware of these psychological complications and
intervene on time in post-COVID-19 patients with persistent complaints. TRIAL REGISTRATION: Netherlands Trial
Register NTR8705; https://www.trialregister.nl/trial/8705.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35200155
DOI: 10.2196/33704
10.2196/33704.
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21. Karaarslan F, Guneri FD, Kardes S. Long COVID: rheumatologic/musculoskeletal symptoms in hospitalized
COVID-19 survivors at 3 and 6 months. Clin Rheumatol. 2022;41(1):289-96. DOI: 10.1007/s10067-021-05942-x
10.1007/s10067-021-05942-x. Epub 2021 Oct 29.
ABSTRACT: OBJECTIVE: To document the detailed characteristics including severity, type, and locations of rheumatic
and musculoskeletal symptoms along with other COVID-19 persistent symptoms in hospitalized COVID-19 survivors
at 3 and 6 months. METHODS: In this extension cohort study, two telephone surveys at 3 and 6 months following the
hospitalization were carried out. In these telephone surveys, participants were asked regarding their symptoms
through a previously designed standard questionnaire. RESULTS: At 3 months, 89.0% of survivors had at least one
symptom, 74.6% had at least one rheumatic and musculoskeletal symptom, and 82.1% had at least one other COVID19 symptom. At 6 months, 59.6% of survivors had at least one symptom, 43.2% had at least one rheumatic and
musculoskeletal symptom, and 51.2% had at least one other COVID-19 symptom. Regarding the rheumatic and
musculoskeletal symptoms, 31.6% had fatigue, 18.6% had joint pain, and 15.1% had myalgia; and regarding the otherCOVID-19-symptoms, 25.3% had dyspnea, 20.0% had hair loss, and 17.2% sweat at 6 months. In an adjusted model,
female patients were more likely to have fatigue (OR: 1.99, 95% CI: 1.18-3.34), myalgia (3.00, 1.51-5.98), and joint pain
(3.39, 1.78-6.50) at 6 months. CONCLUSION: Approximately 3 in 5 patients had at least one symptom with
approximately 2 in 5 patients had at least one rheumatic and musculoskeletal symptom. Fatigue, joint pain, and
myalgia were the most frequent rheumatic and musculoskeletal symptoms. Joint pain and myalgia were mostly
widespread. This information guide rheumatologists to understand the nature and features of persistent rheumatic
and musculoskeletal symptoms in hospitalized COVID-19 survivors and may contribute to better management of
these individuals. Key Points * Approximately 3 in 5 patients had at least one symptom with approximately 2 in 5
patients had at least one rheumatic and musculoskeletal symptom at 6 months * Fatigue, joint pain, and myalgia were
the most frequent rheumatic and musculoskeletal symptoms followed by back pain, low back pain, and neck pain *
Dyspnea, hair loss, and sweat were the most frequent other-COVID-19-symptoms.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34713356
DOI: 10.1007/s10067-021-05942-x
10.1007/s10067-021-05942-x. Epub 2021 Oct 29.
22. Kikkenborg Berg S, Dam Nielsen S, Nygaard U, et al. Long COVID symptoms in SARS-CoV-2-positive
adolescents and matched controls (LongCOVIDKidsDK): a national, cross-sectional study. The Lancet Child &
Adolescent Health. 2022;07:07.
ABSTRACT: BACKGROUND: Many adolescents have been affected by the COVID-19 pandemic either directly by
being infected with the virus or indirectly by lockdowns and restrictions influencing normal living. We aimed to
investigate health, including symptoms of long COVID, in adolescents (aged 15-18 years) who tested positive for
SARS-CoV-2 compared with a control group.
METHODS: LongCOVIDKidsDK was a national, cross-sectional study carried out in Denmark, which included SARSCoV-2-positive adolescents and matched controls. All Danish adolescents aged 15-18 years with a positive SARSCoV-2 test during the period Jan 1, 2020, to July 12, 2021, and a control group matched (1:4) by age and sex were
sent a survey from July 20, 2021. Participants had until Sept 15, 2021, to respond. Symptoms associated with COVID19, school attendance, and health-related quality of life were investigated using ancillary questions and validated
questionnaires (Paediatric Quality of Life Inventory [PedsQL] and Children's Somatic Symptoms Inventory-24 [CSSI24]). Statistical analyses included descriptive statistics and logistic regression. This study is registered at
ClinicalTrials.gov, NCT04786353.
FINDINGS: 24 315 adolescents with a positive SARS-CoV-2 test (case group) and 97 257 matched controls were
invited to participate. 3013 matched controls were excluded because of suspected SARS-CoV-2 infection. 6630
(27.3%) responded in the case group and 21 640 (22.3%) responded and were eligible to participate in the control
group. Across both groups, median age was 17.6 years (IQR 16.4-18.5), 16 277 (57.6%) of 28 270 responders were
female, and 11 993 (42.4%) were male. Participants in the case group had greater odds of having at least one long
COVID symptom lasting at least 2 months compared with the control group (3159 [61.9%] vs 12 340 [57.0%], odds
ratio 1.22 [95% CI 1.15-1.30]; p<0.0001). Participants in the case group reported significantly lower symptom scores
(ie, less somatic distress) on the CSSI-24 than in the control group: mean 10.7 (SD 11.4, median 7.0 [IQR 2.0-15.0])
versus 11.9 (10.6, 9.0 [4.0-17.0]; p<0.0001). Participants in the case group had better quality of life scores on the
PedsQL than in the control group: physical functioning mean score 88.7 (SD 13.9, median 93.8 [IQR 84.4-100.0])
versus 86.5 (14.3, 90.6 [81.3-96.9]; p<0.0001); emotional functioning 77.1 (20.3, 80.0 [65.0-95.0]) versus 71.7 (21.4, 75.0
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[60.0-90.0]; p<0.0001); social functioning 93.1 (12.5, 100.0 [90.0-100.0]) versus 88.4 (16.2, 95.0 [80.0-100.0]; p<0.0001);
and school functioning 66.9 (22.5, 65.0 [60.0-85.0]) versus 62.9 (22.1, 65.0 [50.0-80.0]; p<0.0001). More participants in
the case group than in the control group reported 16 or more sick days (1205 [18.2%] vs 2518 [11.6%]; p<0.0001) and
16 or more days of school absence (695 [10.5%] vs 1777 [8.2%]; p<0.0001).
INTERPRETATION: Participants with SARS-CoV-2-positive tests had more long-lasting symptoms and sick leave,
whereas participants in the control group had more short-lasting symptoms and worse quality of life. Knowledge of
long COVID in adolescents is important to guide clinical recognition and management of this condition.
FUNDING: AP Moller and Chastine McKinney Moller Foundation. Copyright © 2022 Elsevier Ltd. All rights reserved.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35143771&id=doi:10.1016%2FS2352
-4642%2822%2900004-9&issn=23524642&isbn=&volume=&issue=&spage=&pages=&date=2022&title=The+Lancet+Child+%26+Adolescent+Health&
atitle=Long+COVID+symptoms+in+SARS-CoV-2positive+adolescents+and+matched+controls+%28LongCOVIDKidsDK%29%3A+a+national%2C+crosssectional+study.&aulast=Kikkenborg+Berg&pid=%3Cauthor%3EKikkenborg+Berg+S%3BDam+Nielsen+S%3BNygaar
d+U%3BBundgaard+H%3BPalm+P%3BRotvig+C%3BVinggaard+Christensen+A%3C%2Fauthor%3E%3CAN%3E35143
771%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
23. Kim Y, Bitna H, Kim SW, et al. Post-acute COVID-19 syndrome in patients after 12 months from COVID-19
infection in Korea. BMC Infect Dis. 2022;22(1):93.
ABSTRACT: BACKGROUND: As the coronavirus disease 2019 (COVID-19) pandemic continues to progress, awareness
about its long-term impacts has been growing. To date, studies on the long-term course of symptoms, factors
associated with persistent symptoms, and quality of life after 12 months since recovery from acute COVID-19 have
been limited.
METHODS: A prospective online survey (First: September 8, 2020-September 10, 2020; Second: May 26, 2021-June 1,
2021) was conducted on recovered patients who were previously diagnosed with COVID-19 between February 13,
2020 and March 13, 2020 at Kyungpook National University Hospital. Responders aged between 17 and 70 years were
included in the study. Overall, 900 and 241 responders were followed up at 6 and 12 months after recovery from
COVID-19 in the first and second surveys, respectively. Clinical characteristics, self-reported persistent symptoms, and
EuroQol-5-dimension (EQ5D) index score were investigated for evaluating quality of life.
RESULTS: The median period from the date of the first symptom onset or COVID-19 diagnosis to the time of the
survey was 454 (interquartile range [IQR] 451-458) days. The median age of the responders was 37 (IQR 26.0-51.0)
years, and 164 (68.0%) responders were women. Altogether, 11 (4.6%) responders were asymptomatic, and 194
(80.5%), 30 (12.4%), and 6 (2.5%) responders had mild, moderate, and severe illness, respectively. Overall, 127 (52.7%)
responders still experienced COVID-19-related persistent symptoms and 12 (5.0%) were receiving outpatient
treatment for such symptoms. The main symptoms were difficulty in concentration, cognitive dysfunction, amnesia,
depression, fatigue, and anxiety. Considering the EQ5D index scores, only 59.3% of the responders did not have
anxiety or depression. Older age, female sex, and disease severity were identified as risk factors for persistent
neuropsychiatric symptoms.
CONCLUSION: COVID-19-related persistent symptoms improved over time; however, neurological symptoms can last
longer than other symptoms. Continuous careful observation of symptom improvement and multidisciplinary
integrated research on recovered COVID-19 patients are required. Copyright © 2022. The Author(s).
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35086489&id=doi:10.1186%2Fs1287
9-022-07062-6&issn=14712334&isbn=&volume=22&issue=1&spage=93&pages=93&date=2022&title=BMC+Infectious+Diseases&atitle=Post
-acute+COVID-19+syndrome+in+patients+after+12+months+from+COVID19+infection+in+Korea.&aulast=Kim&pid=%3Cauthor%3EKim+Y%3BBitnaHa%3BKim+SW%3BChang+HH%3BKwon+KT%3BBae+S%3BHwang+S%3C%2Fauthor%3E%3CAN%3E35086489%3C%
2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
24. Lindahl A, Aro M, Reijula J, et al. Women report more symptoms and impaired quality of life: a survey of
Finnish COVID-19 survivors. Infectious diseases (London, England). 2022;54(1):53-62. DOI:
10.1080/23744235.2021.1965210
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10.1080/23744235.2021.1965210. Epub 2021 Aug 19.
ABSTRACT: BACKGROUND: The long-term sequelae after COVID-19 are not yet fully known. Our aim was to evaluate
subjective symptoms and quality of life in Finnish hospitalized COVID-19 patients at six months follow-up. METHODS:
Hospitalised adult patients with laboratory-confirmed SARS-CoV-2 infection from March to June 2020 were recruited.
We conducted a survey on demographics and comorbidities, ten specific symptoms, and a RAND-36 quality of life
questionnaire six months after hospital discharge. We collected clinical data manually from medical records. RESULTS:
101 patients (54 male) out of 246 invited completed the survey. Their median age was 60 years, and the mean
hospital length of stay was 15 d. Most patients (90%) experienced symptoms, the most common of which were
tiredness (88%), fatigue (79%), sleeping problems (76%), and dyspnoea (70%). In regard to gender, women showed a
shorter time of hospitalization (p = .048) and lower peak flow of supplementary oxygen (p = .043). Women reported
more frequently dyspnoea, fatigue, tiredness, sleeping problems, and mood problems (p = .008-.033), and a lower
quality of life in seven of eight dimensions (p < .001-.015). Five explanatory variables for the reduced quality of life
were identified in multivariate analysis: age, female sex, BMI, sleep apnoea, and duration of mechanical ventilation. Of
the patients who worked full-time before COVID-19, 11% had not returned to work. CONCLUSIONS: Most patients
experienced symptoms six months after hospital discharge. Women reported more symptoms and a lower quality of
life than men. These findings highlight the differences in recovery between men and women and call for active
rehabilitation of COVID-19 patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34410220
DOI: 10.1080/23744235.2021.1965210
10.1080/23744235.2021.1965210. Epub 2021 Aug 19.
25. Long JD, Strohbehn I, Sawtell R, et al. COVID-19 Survival and its impact on chronic kidney disease. Transl
Res. 2022;241:70-82.
ABSTRACT: Up to 87% of patients hospitalized with coronavirus disease 2019 (COVID-19) experience chronic
sequelae following infection. The long-term impact of COVID-19 infection on kidney function is largely unknown at
this point in the COVID-19 pandemic. In this review, we highlight the current understanding of the pathophysiology
of COVID-19-associated kidney injury and the impact COVID-19 may have on long-term kidney function. COVID-19induced acute kidney injury may lead to tubular injury, endothelial injury, and glomerular injury. We highlight
histopathologic correlates from large kidney biopsy and autopsy series. By conducting a comprehensive review of
published literature to date, we summarize the rates of recovery from COVID-19-associated-AKI. Finally, we discuss
how certain genetic differences, including APOL1 risk alleles (a risk factor for collapsing glomerulopathy), coupled
with systemic healthcare disparities, may lead to a disproportionate burden of post-COVID-19-kidney function decline
among racial and ethnic minority groups. We highlight the need for prospective studies to determine the true
incidence of chronic kidney disease burden after COVID-19. Copyright © 2021 Elsevier Inc. All rights reserved.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34774843&id=doi:10.1016%2Fj.trsl.2
021.11.003&issn=1878-1810&isbn=&volume=241&issue=&spage=70&pages=7082&date=2022&title=Translational+Research%3A+The+Journal+Of+Laboratory+%26+Clinical+Medicine&atitle=CO
VID19+Survival+and+its+impact+on+chronic+kidney+disease.&aulast=Long&pid=%3Cauthor%3ELong+JD%3BStrohbe
hn+I%3BSawtell+R%3BBhattacharyya+R%3BSise+ME%3C%2Fauthor%3E%3CAN%3E34774843%3C%2FAN%3E%3CDT
%3EJournal+Article%3C%2FDT%3E
26. Luchian M-L, Motoc A, Lochy S, et al. Subclinical Myocardial Dysfunction in Patients with Persistent
Dyspnea One Year after COVID-19. Diagnostics. 2022;12(1):57.
ABSTRACT: Long coronavirus disease 2019 (COVID-19) was described in patients recovering from COVID-19, with
dyspnea being a frequent symptom. Data regarding the potential mechanisms of long COVID remain scarce. We
investigated the presence of subclinical cardiac dysfunction, assessed by transthoracic echocardiography (TTE), in
recovered COVID-19 patients with or without dyspnea, after exclusion of previous cardiopulmonary diseases. A total
of 310 consecutive COVID-19 patients were prospectively included. Of those, 66 patients (mean age 51.3 ± 11.1 years,
almost 60% males) without known cardiopulmonary diseases underwent one-year follow-up consisting of clinical
evaluation, spirometry, chest computed tomography, and TTE. From there, 23 (34.8%) patients reported dyspnea. Left
ventricle (LV) ejection fraction was not significantly different between patients with or without dyspnea (55.7 ± 4.6
versus (vs.) 57.6 ± 4.5, p = 0.131). Patients with dyspnea presented lower LV global longitudinal strain, global
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constructive work (GCW), and global work index (GWI) compared to asymptomatic patients (−19.9 ± 2.1 vs. −21.3 ±
2.3 p = 0.039; 2183.7 ± 487.9 vs. 2483.1 ± 422.4, p = 0.024; 1960.0 ± 396.2 vs. 2221.1 ± 407.9, p = 0.030). GCW and
GWI were inversely and independently associated with dyspnea (p = 0.035, OR 0.998, 95% CI 0.997–1.000; p = 0.040,
OR 0.998, 95% CI 0.997–1.000). Persistent dyspnea one-year after COVID-19 was present in more than a third of the
recovered patients. GCW and GWI were the only echocardiographic parameters independently associated with
symptoms, suggesting a decrease in myocardial performance and subclinical cardiac dysfunction
URL: https://www.mdpi.com/2075-4418/12/1/57
27. Matta J, Wiernik E, Robineau O, et al. Association of Self-reported COVID-19 Infection and SARS-CoV-2
Serology Test Results With Persistent Physical Symptoms Among French Adults During the COVID-19
Pandemic. JAMA Internal Medicine. 2022;182(1):19-25.
ABSTRACT: Importance: After an infection by SARS-CoV-2, many patients present with persistent physical symptoms
that may impair their quality of life. Beliefs regarding the causes of these symptoms may influence their perception
and promote maladaptive health behaviors.
Objective: To examine the associations of self-reported COVID-19 infection and SARS-CoV-2 serology test results with
persistent physical symptoms (eg, fatigue, breathlessness, or impaired attention) in the general population during the
COVID-19 pandemic.
Design, Setting, and Participants: Participants in this cross-sectional analysis were 26823 individuals from the French
population-based CONSTANCES cohort, included between 2012 and 2019, who took part in the nested SAPRIS and
SAPRIS-SERO surveys. Between May and November 2020, an enzyme-linked immunosorbent assay was used to detect
anti-SARS-CoV-2 antibodies. Between December 2020 and January 2021, the participants reported whether they
believed they had experienced COVID-19 infection and had physical symptoms during the previous 4 weeks that had
persisted for at least 8 weeks. Participants who reported having an initial COVID-19 infection only after completing
the serology test were excluded.
Main Outcomes and Measures: Logistic regressions for each persistent symptom as the outcome were computed in
models including both self-reported COVID-19 infection and serology test results and adjusting for age, sex, income,
and educational level.
Results: Of 35852 volunteers invited to participate in the study, 26823 (74.8%) with complete data were included in
the present study (mean [SD] age, 49.4 [12.9] years; 13731 women [51.2%]). Self-reported infection was positively
associated with persistent physical symptoms, with odds ratios ranging from 1.39 (95% CI, 1.03-1.86) to 16.37 (95% CI,
10.21-26.24) except for hearing impairment (odds ratio, 1.45; 95% CI, 0.82-2.55) and sleep problems (odds ratio, 1.14;
95% CI, 0.89-1.46). A serology test result positive for SARS-COV-2 was positively associated only with persistent
anosmia (odds ratio, 2.72; 95% CI, 1.66-4.46), even when restricting the analyses to participants who attributed their
symptoms to COVID-19 infection. Further adjusting for self-rated health or depressive symptoms yielded similar
results. There was no significant interaction between belief and serology test results.
Conclusions and Relevance: The findings of this cross-sectional analysis of a large, population-based French cohort
suggest that persistent physical symptoms after COVID-19 infection may be associated more with the belief in having
been infected with SARS-CoV-2 than with having laboratory-confirmed COVID-19 infection. Further research in this
area should consider underlying mechanisms that may not be specific to the SARS-CoV-2 virus. A medical evaluation
of these patients may be needed to prevent symptoms due to another disease being erroneously attributed to "long
COVID."
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34747982&id=doi:10.1001%2Fjamai
nternmed.2021.6454&issn=2168-6106&isbn=&volume=182&issue=1&spage=19&pages=1925&date=2022&title=JAMA+Internal+Medicine&atitle=Association+of+Self-reported+COVID19+Infection+and+SARS-CoV2+Serology+Test+Results+With+Persistent+Physical+Symptoms+Among+French+Adults+During+the+COVID19+Pandemic.&aulast=Matta&pid=%3Cauthor%3EMatta+J%3BWiernik+E%3BRobineau+O%3BCarrat+F%3BTouvier+
M%3BSeveri+G%3Bde+Lamballerie+X%3BBlanche+H%3BDeleuze+JF%3BGouraud+C%3BHoertel+N%3BRanque+B%
3BGoldberg+M%3BZins+M%3BLemogne+C%3BSante%2C+Pratiques%2C+Relations+et+Inegalites+Sociales+en+Po
pulation+Generale+Pendant+la+Crise+COVID-19-Serologie+%28SAPRISSERO%29+Study+Group%3C%2Fauthor%3E%3CAN%3E34747982%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2F
DT%3E
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28. Mattioli F, Piva S, Stampatori C, et al. Neurologic and cognitive sequelae after SARS-CoV2 infection:
Different impairment for ICU patients. J Neurol Sci. 2022;432:120061. DOI: 10.1016/j.jns.2021.120061
10.1016/j.jns.2021.120061. Epub 2021 Nov 26.
ABSTRACT: The exact incidence of neurological and cognitive sequelae of COVID-19 in the long term is yet unknown.
The aim of this research is to investigate the type of neurological and cognitive impairment in COVID-19 cases of
different severity. Two hundred fifteen patients, who had developed COVID-19, were examined 4 months after the
diagnosis by means of neurological exam and extensive cognitive evaluation, investigating general cognition,
memory, verbal fluency, visuospatial abilities and executive functions. Fifty-two of them were treated in intensive care
unit (ICU patients), whereas 163 were not hospitalized (non-ICU patients). Neurological deficits were found in 2/163
(1.2%) of non-ICU and in 7/52 (13.5%) of the ICU cases, all involving the peripheral nervous system. ICU patients
performed significantly worse in all the neuropsychological tests and showed a worse age- and education-corrected
cognitive impairment: Cognitive Impairment Index (CII) was higher in ICU than in non-ICU patients (median ICU 3 vs 2,
p = .001). CII significantly correlated with age in both groups, was unrelated to length of follow- up, diabetes and
hypertension and - only for ICU patients- to PaO2/FiO2 at ICU admission. Obtained results support the greater
susceptibility of COVID-19 patients, treated in ICU, to develop neurological deficits and cognitive impairment at a
four-month follow up, as compared to cases with mild/moderate symptoms.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34894422
DOI: 10.1016/j.jns.2021.120061
10.1016/j.jns.2021.120061. Epub 2021 Nov 26.
29. Mirfazeli FS, Sarabi-Jamab A, Pereira-Sanchez V, et al. Chronic fatigue syndrome and cognitive deficit are
associated with acute-phase neuropsychiatric manifestations of COVID-19: A 9-month follow-up study. Neurol
Sci. 2022;21:21.
ABSTRACT: The preva lence of long-COVID symptoms is rising but it is not still possible to predict which patients will
present them, and which types of symptoms they will present. We followed up 95 patients with confirmed COVID-19
for 9 months to identify and characterize long-COVID symptoms. Easy fatigability was the most common symptom
(51.04%), followed by anxiety (38.54%), dyspnea (38.54%), and new-onset headache (38.54%). There was no
association between COVID-19 severity in the acute phase and the number of long-COVID symptoms (F(1,93) = 0.75,
p = 0.45), and cognitive function (MoCA) scores (F(1,90) = 0.073, p = 0.787) at follow-up. Being female (F(1,92) = 2.27, p = 0.02), having a higher number of symptoms (F(1,93) = 2.76, p = 0.0068), and experiencing constitutional
neuropsychiatric symptoms (F(1,93) = 2.529, p = 0.01) in the acute phase were associated with having chronic fatigue
syndrome at follow-up. Moreover, constitutional neuropsychiatric symptoms in the acute phase were associated with
a lower MoCA score (F(1,93) = 10.84, p = 0.001) at follow-up. Specific clinical presentations such as constitutional
neuropsychiatric symptoms in the acute phase might be predictors of debilitating long-COVID symptoms such as
chronic fatigue syndrome and cognitive deficits. Copyright © 2021. Fondazione Societa Italiana di Neurologia.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35059902&id=doi:10.1007%2Fs1007
2-021-05786-y&issn=15901874&isbn=&volume=&issue=&spage=&pages=&date=2022&title=Neurological+Sciences&atitle=Chronic+fatigue
+syndrome+and+cognitive+deficit+are+associated+with+acutephase+neuropsychiatric+manifestations+of+COVID-19%3A+A+9-month+followup+study.&aulast=Mirfazeli&pid=%3Cauthor%3EMirfazeli+FS%3BSarabi-Jamab+A%3BPereiraSanchez+V%3BKordi+A%3BShariati+B%3BShariat+SV%3BBahrami+S%3BNohesara+S%3BAlmasiDooghaee+M%3BFaiz+SHR%3C%2Fauthor%3E%3CAN%3E35059902%3C%2FAN%3E%3CDT%3EJournal+Article%3C
%2FDT%3E
30. Mohanka MR, Joerns J, Lawrence A, et al. ECMO Long Haulers: A Distinct Phenotype of COVID-19Associated ARDS With Implications for Lung Transplant Candidacy. Transplantation. 2022;07:07.
ABSTRACT: BACKGROUND: Studies indicate that the recovery from coronavirus disease 2019 (COVID-19)-associated
acute respiratory distress syndrome may be slower than other viral pneumonia. There are limited data to guide
decisions among patients who need extracorporeal membrane oxygenation (ECMO) support, especially the expected
time of recovery and considering lung transplantation (LT).
METHODS: This was a retrospective chart review of patients with COVID-19-associated acute respiratory distress
syndrome placed on ECMO between March 1, 2020, and September 15, 2021 (n = 20; median age, 44 y; range, 22-62
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y; male:female, 15:5). We contrasted the baseline variables and clinical course of patients with and without the need
for ECMO support >30 d (ECMO long haulers, n = 10).
RESULTS: Ten patients met the criteria for ECMO long haulers (median duration of ECMO, 86 d; range, 42-201 d). The
long haulers were healthier at baseline with fewer comorbidities but had worse pulmonary compliance and higher
partial pressure of CO2. They had a significantly higher number of membrane oxygenator failures, changes to their
cannulation sites, and suffer more complications on ECMO. One of the long hauler was bridged to LT while another 6
patients recovered and were discharged. Overall survival was better among the ECMO long haulers (70% versus 20%;
9.3, 1.2-73; P = 0.03).
CONCLUSIONS: Despite worse pulmonary physiology, frequent complications, and a tortuous hospital course that
may appear to portend a poor prognosis, ECMO long haulers have the potential to recover and be weaned off ECMO
without the need for LT. A customized approach comprising a more conservative timeline for the consideration of LT
may be prudent among these patients. Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35135970&id=doi:10.1097%2FTP.00
00000000004052&issn=00411337&isbn=&volume=&issue=&spage=&pages=&date=2022&title=Transplantation&atitle=ECMO+Long+Haulers%
3A+A+Distinct+Phenotype+of+COVID-19Associated+ARDS+With+Implications+for+Lung+Transplant+Candidacy.&aulast=Mohanka&pid=%3Cauthor%3EMo
hanka+MR%3BJoerns+J%3BLawrence+A%3BBollineni+S%3BKaza+V%3BCheruku+S%3BLeveno+M%3BChen+C%3BT
erada+LS%3BKershaw+CD%3BTorres+F%3BPeltz+M%3BWait+MA%3BHackmann+AE%3BBanga+A%3C%2Fauthor%3
E%3CAN%3E35135970%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
31. Munker D, Veit T, Barton J, et al. Pulmonary function impairment of asymptomatic and persistently
symptomatic patients 4 months after COVID-19 according to disease severity. Infection. 2022;50(1):157-68.
ABSTRACT: OBJECTIVE: Evaluation of pulmonary function impairment after COVID-19 in persistently symptomatic
and asymptomatic patients of all disease severities and characterisation of risk factors.
METHODS: Patients with confirmed SARS-CoV-2 infection underwent prospective follow-up with pulmonary function
testing and blood gas analysis during steady-state cycle exercise 4 months after acute illness. Pulmonary function
impairment (PFI) was defined as reduction below 80% predicted of DLCOcSB, TLC, FVC, or FEV1. Clinical data were
analyzed to identify risk factors for impaired pulmonary function.
RESULTS: 76 patients were included, hereof 35 outpatients with mild disease and 41 patients hospitalized due to
COVID-19. Sixteen patients had critical disease requiring mechanical ventilation, 25 patients had moderate-severe
disease. After 4 months, 44 patients reported persisting respiratory symptoms. Significant PFI was prevalent in 40
patients (52.6%) occurring among all disease severities. The most common cause for PFI was reduced DLCOcSB (n =
39, 51.3%), followed by reduced TLC and FVC. The severity of PFI was significantly associated with mechanical
ventilation (p < 0.001). Further risk factors for DLCO impairment were COPD (p < 0.001), SARS-CoV-2 antibody-Titer
(p = 0.014) and in hospitalized patients CT score. A decrease of paO2 > 3 mmHg during cycle exercise occurred in 1/5
of patients after mild disease course.
CONCLUSION: We characterized pulmonary function impairment in asymptomatic and persistently symptomatic
patients of different severity groups of COVID-19 and identified further risk factors associated with persistently
decreased pulmonary function. Remarkably, gas exchange abnormalities were revealed upon cycle exercise in some
patients with mild disease courses and no preexisting pulmonary condition. Copyright © 2021. The Author(s).
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34322859&id=doi:10.1007%2Fs1501
0-021-01669-8&issn=0300-8126&isbn=&volume=50&issue=1&spage=157&pages=157168&date=2022&title=Infection&atitle=Pulmonary+function+impairment+of+asymptomatic+and+persistently+sym
ptomatic+patients+4+months+after+COVID19+according+to+disease+severity.&aulast=Munker&pid=%3Cauthor%3EMunker+D%3BVeit+T%3BBarton+J%3BMe
rtsch+P%3BMummler+C%3BOsterman+A%3BKhatamzas+E%3BBarnikel+M%3BHellmuth+JC%3BMunchhoff+M%3B
Walter+J%3BGhiani+A%3BMunker+S%3BDinkel+J%3BBehr+J%3BKneidinger+N%3BMilger+K%3C%2Fauthor%3E%3
CAN%3E34322859%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E

Evidence Search Report: EMP210601v002 ESR

19

32. Nguyen NN, Hoang VT, Dao TL, et al. Clinical patterns of somatic symptoms in patients suffering from
post-acute long COVID: a systematic review. Eur J Clin Microbiol Infect Dis. 2022;10:10-. DOI: 10.1007/s10096022-04417-4
10.1007/s10096-022-04417-4.
ABSTRACT: BACKGROUND: Long COVID-19 may affect patients after hospital discharge. AIMS: This study aims to
describe the burden of the long-term persistence of clinical symptoms in COVID-19 patients. METHODS: We
conducted a systematic review by using the Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) guideline. The PubMed and Google Scholar databases were searched for studies that included information
on the prevalence of somatic clinical symptoms lasting at least 4 weeks after the onset of a PCR- or serologyconfirmed diagnosis of COVID-19. The prevalence of persisting clinical symptoms was assessed and risk factors were
described when investigated. Psychological symptoms and cognitive disorders were not evaluated in this study.
RESULTS: Thirty-seven articles met the inclusion criteria. Eighteen studies involved in-patients only with a duration of
follow-up of either less than 12 weeks, 12 weeks to 6 months, or more. In these studies, fatigue (16-64%), dyspnea
(15-61%), cough (2-59%), arthralgia (8-55%), and thoracic pain (5-62%) were the most frequent persisting symptoms.
In nineteen studies conducted in a majority of out-patients, the persistence of these symptoms was lower and 3% to
74% of patients reported prolonged smell and taste disorders. The main risk factors for persisting symptoms were
being female, older, having comorbidities and severity at the acute phase of the disease. CONCLUSION: COVID-19
patients should have access to dedicated multidisciplinary healthcare allowing a holistic approach. Effective outpatient
care for patients with long-COVID-19 requires coordination across multiple sub-specialties, which can be proposed in
specialized post-COVID units.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35142947
DOI: 10.1007/s10096-022-04417-4
10.1007/s10096-022-04417-4.
33. Oaklander AL, Mills AJ, Kelley M, et al. Peripheral Neuropathy Evaluations of Patients With Prolonged
Long COVID. Neurology neuroimmunology & neuroinflammation. 2022;9(3).
ABSTRACT: BACKGROUND AND OBJECTIVES: Recovery from severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) infection appears exponential, leaving a tail of patients reporting various long COVID symptoms including
unexplained fatigue/exertional intolerance and dysautonomic and sensory concerns. Indirect evidence links long
COVID to incident polyneuropathy affecting the small-fiber (sensory/autonomic) axons.
METHODS: We analyzed cross-sectional and longitudinal data from patients with World Health Organization (WHO)defined long COVID without prior neuropathy history or risks who were referred for peripheral neuropathy
evaluations. We captured standardized symptoms, examinations, objective neurodiagnostic test results, and
outcomes, tracking participants for 1.4 years on average.
RESULTS: Among 17 patients (mean age 43.3 years, 69% female, 94% Caucasian, and 19% Latino), 59% had >=1 test
interpretation confirming neuropathy. These included 63% (10/16) of skin biopsies, 17% (2/12) of electrodiagnostic
tests and 50% (4/8) of autonomic function tests. One patient was diagnosed with critical illness axonal neuropathy
and another with multifocal demyelinating neuropathy 3 weeks after mild COVID, and >=10 received small-fiber
neuropathy diagnoses. Longitudinal improvement averaged 52%, although none reported complete resolution. For
treatment, 65% (11/17) received immunotherapies (corticosteroids and/or IV immunoglobulins).
DISCUSSION: Among evaluated patients with long COVID, prolonged, often disabling, small-fiber neuropathy after
mild SARS-CoV-2 was most common, beginning within 1 month of COVID-19 onset. Various evidence suggested
infection-triggered immune dysregulation as a common mechanism. Copyright © 2022 The Author(s). Published by
Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35232750&id=doi:10.1212%2FNXI.0
000000000001146&issn=23327812&isbn=&volume=9&issue=3&spage=e1146&pages=&date=2022&title=Neurology+neuroimmunology+%26+n
euroinflammation&atitle=Peripheral+Neuropathy+Evaluations+of+Patients+With+Prolonged+Long+COVID.&aulast
=Oaklander&pid=%3Cauthor%3EOaklander+AL%3BMills+AJ%3BKelley+M%3BToran+LS%3BSmith+B%3BDalakas+M
C%3BNath+A%3C%2Fauthor%3E%3CAN%3E35232750%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
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34. Osmanov IM, Spiridonova E, Bobkova P, et al. Risk factors for long covid in previously hospitalised
children using the ISARIC Global follow-up protocol: A prospective cohort study. Eur Respir J. 2022;59(2) (no
pagination)(A8).
ABSTRACT: Background The long-term sequelae of coronavirus disease 2019 (Covid-19) in children remain poorly
characterised. This study aimed to assess long-term outcomes in children previously hospitalised with Covid-19 and
associated risk factors. Methods This is a prospective cohort study of children (<=18 years old) admitted with
confirmed Covid-19. Children admitted to the hospital between April 2, 2020 and August 26, 2020, were included.
Telephone interview using the International Severe Acute Respiratory and emerging Infection Consortium (ISARIC)
Covid-19 Health and Wellbeing paediatric follow-up survey. Persistent symptoms (<5 months) were further
categorised by system(s) involved. Findings 518 of 853 (61%) of eligible children were available for the follow-up
assessment and included in the study. Median age was 10.4 years (IQR, 3-15.2) and 270 (52.1%) were girls; median
follow-up since hospital discharge was 256 (223-271) days. At the time of the follow-up interview 126 (24.3%)
participants reported persistent symptoms among which fatigue (53, 10.7%), sleep disturbance (36, 6.9%,) and sensory
problems (29, 5.6%) were the most common. Multiple symptoms were experienced by 44 (8.4%) participants. Risk
factors for persistent symptoms were: Older age "6-11 years" (odds ratio 2.74 (95% confidence interval 1.37 to 5.75)
and "12-18 years" (2.68, 1.41 to 5.4); and a history of allergic diseases (1.67, 1.04 to 2.67). Interpretation A quarter of
children experienced persistent symptoms months after hospitalization with acute covid-19 infection, with almost one
in ten experiencing multi-system involvement. Older age and allergic diseases were associated with higher risk of
persistent symptoms at follow-up.Copyright © 2022 European Respiratory Society. All rights reserved.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:34210789&id=doi:10.1183%2F13993
003.01341-2021&issn=09031936&isbn=&volume=59&issue=2&spage=A8&pages=&date=2022&title=European+Respiratory+Journal&atitle=Ri
sk+factors+for+long+covid+in+previously+hospitalised+children+using+the+ISARIC+Global+followup+protocol%3A+A+prospective+cohort+study&aulast=Osmanov&pid=%3Cauthor%3EOsmanov+I.M.%3BSpiridono
va+E.%3BBobkova+P.%3BGamirova+A.%3BShikhaleva+A.%3BAndreeva+M.%3BBlyuss+O.%3BElTaravi+Y.%3BDunnGalvin+A.%3BComberiati+P.%3BPeroni+D.G.%3BApfelbacher+C.%3BGenuneit+J.%3BMazankova+
L.%3BMiroshina+A.%3BChistyakova+E.%3BSamitova+E.%3BBorzakova+S.%3BBondarenko+E.%3BKorsunskiy+A.A.%3
BKonova+I.%3BHanson+S.W.%3BCarson+G.%3BSigfrid+L.%3BScott+J.T.%3BGreenhawt+M.%3BWhittaker+E.A.%3BGa
rralda+E.%3BSwann+O.%3BBuonsenso+D.%3BNicholls+D.E.%3BSimpson+F.%3BJones+C.%3BSemple+M.G.%3BWarn
er+J.O.%3BVos+T.%3BOlliaro+P.%3BMunblit+D.%3C%2Fauthor%3E%3CAN%3E2016808048%3C%2FAN%3E%3CDT%
3EArticle%3C%2FDT%3E
35. Paul K, Yanay G, Hiba Z, et al. Association between vaccination status and reported incidence of post-acute
COVID-19 symptoms in Israel: a cross-sectional study of patients infected between March 2020 and November
2021. 2022.
ABSTRACT: BackgroundLong COVID is a post-severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection syndrome characterised by not recovering for several weeks or months following the acute episode. The
effectiveness of COVID-19 vaccines against long-term symptoms of COVID-19 is not well understood. We determined
whether vaccination was associated with the incidence of reporting long-term symptoms post-SARS-CoV-2 infection
MethodsWe invited individuals who were PCR tested for SARS-CoV-2 infection at participating hospitals between
March 2020-November 2021 to fill an online questionnaire that included baseline demographics, details of their acute
episode and information about symptoms they were currently experiencing. Using binomial regression, we compared
vaccinated individuals with those unvaccinated and those uninfected in terms of self-reported symptoms post-acute
infection. ResultsWe included 951 infected and 2437 uninfected individuals. Of the infected, 637(67%) were
vaccinated. The most commonly reported symptoms were; fatigue (22%), headache (20%), weakness (13%), and
persistent muscle pain (10%). After adjusting for follow-up time and baseline symptoms, those who received two
doses less likely than unvaccinated individuals to report any of these symptoms by 64%, 54%, 57%, and 68%
respectively, (Risk ratios 0.36, 0.46, 0.43, 0.32, p<0.04 in the listed sequence). Those who received two doses were no
more likely to report any of these symptoms than individuals reporting no previous SARS-CoV-2 infection.
ConclusionsVaccination with at least two doses of COVID-19 vaccine was associated with a substantial decrease in
reporting the most common post-acute COVID-19 symptoms, bringing it back to baseline. Our results suggest that, in
addition to reducing the risk of acute illness, COVID-19 vaccination may have a protective effect against long COVID.
URL: https://medrxiv.org/cgi/content/short/2022.01.05.22268800
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36. Peluso MJ, Kelly JD, Lu S, et al. Persistence, Magnitude, and Patterns of Postacute Symptoms and Quality
of Life Following Onset of SARS-CoV-2 Infection: Cohort Description and Approaches for Measurement. Open
Forum Infect Dis. 2022;9(2):ofab640. DOI: 10.1093/ofid/ofab640
10.1093/ofid/ofab640. eCollection 2022 Feb.
ABSTRACT: Background: There is mounting evidence for the presence of postacute sequelae of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection (PASC), but there is limited information on the spectrum,
magnitude, duration, and patterns of these sequelae as well as their influence on quality of life. Methods: We
assembled a cohort of adults with a documented history of SARS-CoV-2 RNA positivity at >/=2 weeks past onset of
coronavirus disease 2019 (COVID-19) symptoms or, if asymptomatic, first positive test. At 4-month intervals, we
queried physical and mental health symptoms and quality of life. Results: Of the first 179 participants enrolled, 10
were asymptomatic during the acute phase of SARS-CoV-2 infection, 125 were symptomatic but not hospitalized, and
44 were symptomatic and hospitalized. During the postacute phase, fatigue, shortness of breath, concentration
problems, headaches, trouble sleeping, and anosmia/dysgeusia were most common through 8 months of
observation. Symptoms were typically at least somewhat bothersome and sometimes exhibited a waxing-and-waning
course. Some participants experienced symptoms of depression, anxiety, and post-traumatic stress, as well as
difficulties with performance of usual activities. The median visual analogue scale rating of general health was lower at
4 and 8 months compared with pre-COVID-19. Two clusters of symptom domains were identified. Conclusions: Many
participants report bothersome symptoms following onset of COVID-19 with variable patterns of persistence and
impact on quality of life. The substantial variability suggests the existence of multiple subphenotypes of PASC. A
rigorous approach to the prospective measurement of symptoms and functional manifestations sets the stage for the
next phase of research focusing on the pathophysiologic causes of the various subgroups of PASC.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35106317
DOI: 10.1093/ofid/ofab640
10.1093/ofid/ofab640. eCollection 2022 Feb.
37. Perez-Gonzalez A, Araujo-Ameijeiras A, Fernandez-Villar A, et al. Long COVID in hospitalized and nonhospitalized patients in a large cohort in Northwest Spain, a prospective cohort study. Sci Rep.
2022;12(1):3369.
ABSTRACT: Survivors to COVID-19 have described long-term symptoms after acute disease. These signs constitute a
heterogeneous group named long COVID or persistent COVID. The aim of this study is to describe persisting
symptoms 6 months after COVID-19 diagnosis in a prospective cohort in the Northwest Spain. This is a prospective
cohort study performed in the COHVID-GS. This cohort includes patients in clinical follow-up in a health area of
569,534 inhabitants after SARS-CoV-2/COVID-19 diagnosis. Clinical and epidemiological characteristics were collected
during the follow up. A total of 248 patients completed 6 months follow-up, 176 (69.4%) required hospitalization and
29 (10.2%) of them needed critical care. At 6 months, 119 (48.0%) patients described one or more persisting
symptoms. The most prevalent were: extra-thoracic symptoms (39.1%), chest symptoms (27%), dyspnoea (20.6%), and
fatigue (16.1%). These symptoms were more common in hospitalized patients (52.3% vs. 38.2%) and in women (59.0%
vs. 40.5%). The multivariate analysis identified COPD, women gender and tobacco consumption as risk factors for long
COVID. Persisting symptoms are common after COVID-19 especially in hospitalized patients compared to outpatients
(52.3% vs. 38.2%). Based on these findings, special attention and clinical follow-up after acute SARS-CoV-2 infection
should be provided for hospitalized patients with previous lung diseases, tobacco consumption, and women.
Copyright © 2022. The Author(s).
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35233035&id=doi:10.1038%2Fs4159
8-022-07414-x&issn=20452322&isbn=&volume=12&issue=1&spage=3369&pages=3369&date=2022&title=Scientific+Reports&atitle=Long+
COVID+in+hospitalized+and+nonhospitalized+patients+in+a+large+cohort+in+Northwest+Spain%2C+a+prospective+cohort+study.&aulast=PerezGonzalez&pid=%3Cauthor%3EPerez-Gonzalez+A%3BAraujo-Ameijeiras+A%3BFernandezVillar+A%3BCrespo+M%3BPoveda+E%3BCohort+COVID19+of+the+Galicia+Sur+Health+Research+Institute%3C%2Fauthor%3E%3CAN%3E35233035%3C%2FAN%3E%3CDT
%3EJournal+Article%3C%2FDT%3E
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38. Righi E, Mirandola M, Mazzaferri F, et al. Determinants of persistence of symptoms and impact on physical
and mental wellbeing in Long COVID: A prospective cohort study. J Infect. 2022. DOI:
10.1016/j.jinf.2022.02.003
10.1016/j.jinf.2022.02.003.
ABSTRACT: BACKGROUND: Residual symptoms can be detected for several months after COVID-19. To better
understand the predictors and impact of symptom persistence we analyzed a prospective cohort of COVID-19
patients. METHODS: Patients were followed for 9 months after COVID-19 onset. Duration and predictors of
persistence of symptoms, physical health and psychological distress were assessed. RESULTS: 465 patients (54%
males, 51% hospitalized) were included; 37% presented with at least 4 symptoms and 42% complained of symptom
lasting more than 28 days. At month 9, 20% of patients were still symptomatic, showing mainly fatigue (11%) and
breathlessness (8%). Hospitalization and ICU stay vs. non-hospitalized status increased the median duration of fatigue
of 8 weeks. Age > 50 years (OR 2.50), ICU stay (OR 2.35), and presentation with 4 or more symptoms (OR 2.04) were
independent predictors of persistence of symptoms at month 9. A total of 18% of patients did not return to optimal
pre-COVID physical health, while 19% showed psychological distress at month 9. Hospital admission (OR 2.28) and
persistence of symptoms at day 28 (OR 2.21) and month 9 (OR 5.16) were independent predictors of suboptimal
physical health, while female gender (OR 5.27) and persistence of symptoms at day 28 (OR 2.42) and month 9 (OR
2.48) were risk factors for psychological distress. CONCLUSIONS: Patients with advanced age, ICU stay and multiple
symptoms at onset were more likely to suffer from long-term symptoms, which had a negative impact on both
physical and mental wellbeing. This study contributes to identify the target populations and Long COVID
consequences for planning long-term recovery interventions.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35150765
DOI: 10.1016/j.jinf.2022.02.003
10.1016/j.jinf.2022.02.003.
39. Rivera-Izquierdo M, Lainez-Ramos-Bossini AJ, de Alba IG, et al. Long COVID 12 months after discharge:
persistent symptoms in patients hospitalised due to COVID-19 and patients hospitalised due to other causes-a
multicentre cohort study. BMC Med. 2022;20(1):92. DOI: 10.1186/s12916-022-02292-6
10.1186/s12916-022-02292-6.
ABSTRACT: BACKGROUND: Long-term-specific sequelae or persistent symptoms (SPS) after hospitalisation due to
COVID-19 are not known. The aim of this study was to explore the presence of SPS 12 months after discharge in
survivors hospitalised due to COVID-19 and compare it with survivors hospitalised due to other causes. METHODS:
Prospective cohort study, the Andalusian Cohort of Hospitalised patients for COVID-19 (ANCOHVID study), conducted
in 4 hospitals and 29 primary care centres in Andalusia, Spain. The sample was composed of 906 adult patients; 453
patients hospitalised due to COVID-19 (exposed) and 453 hospitalised due to other causes (non-exposed) from March
1 to April 15, 2020, and discharged alive. The main outcomes were (1) the prevalence of SPS at 12 months after
discharge and (2) the incidence of SPS after discharge. Outcome data at 12 months were compared between the
exposed and non-exposed cohorts. Risk ratios were calculated, and bivariate analyses were performed. RESULTS: A
total of 163 (36.1%) and 160 (35.3%) patients of the exposed and non-exposed cohorts, respectively, showed at least
one SPS at 12 months after discharge. The SPS with higher prevalence in the subgroup of patients hospitalised due to
COVID-19 12 months after discharge were persistent pharyngeal symptoms (p<0.001), neurological SPS (p=0.049),
confusion or memory loss (p=0.043), thrombotic events (p=0.025) and anxiety (p=0.046). The incidence of SPS was
higher for the exposed cohort regarding pharyngeal symptoms (risk ratio, 8.00; 95% CI, 1.85 to 36.12), confusion or
memory loss (risk ratio, 3.50; 95% CI, 1.16 to 10.55) and anxiety symptoms (risk ratio, 2.36; 95% CI, 1.28 to 4.34).
CONCLUSIONS: There was a similar frequency of long-term SPS after discharge at 12 months, regardless of the cause
of admission (COVID-19 or other causes). Nevertheless, some symptoms that were found to be more associated with
COVID-19, such as memory loss or anxiety, merit further investigation. These results should guide future follow-up of
COVID-19 patients after hospital discharge.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35193574
DOI: 10.1186/s12916-022-02292-6
10.1186/s12916-022-02292-6.
40. Ryan FJ, Hope CM, Masavuli MG, et al. Long-term perturbation of the peripheral immune system months
after SARS-CoV-2 infection. BMC Med. 2022;20(1):26.
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ABSTRACT: BACKGROUND: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a highly infectious
respiratory virus which is responsible for the coronavirus disease 2019 (COVID-19) pandemic. It is increasingly clear
that recovered individuals, even those who had mild COVID-19, can suffer from persistent symptoms for many
months after infection, a condition referred to as "long COVID", post-acute sequelae of COVID-19 (PASC), post-acute
COVID-19 syndrome, or post COVID-19 condition. However, despite the plethora of research on COVID-19, relatively
little is known about the molecular underpinnings of these long-term effects.
METHODS: We have undertaken an integrated analysis of immune responses in blood at a transcriptional, cellular,
and serological level at 12, 16, and 24 weeks post-infection (wpi) in 69 patients recovering from mild, moderate,
severe, or critical COVID-19 in comparison to healthy uninfected controls. Twenty-one of these patients were referred
to a long COVID clinic and > 50% reported ongoing symptoms more than 6 months post-infection.
RESULTS: Anti-Spike and anti-RBD IgG responses were largely stable up to 24 wpi and correlated with disease
severity. Deep immunophenotyping revealed significant differences in multiple innate (NK cells, LD neutrophils,
CXCR3+ monocytes) and adaptive immune populations (T helper, T follicular helper, and regulatory T cells) in
convalescent individuals compared to healthy controls, which were most strongly evident at 12 and 16 wpi. RNA
sequencing revealed significant perturbations to gene expression in COVID-19 convalescents until at least 6 months
post-infection. We also uncovered significant differences in the transcriptome at 24 wpi of convalescents who were
referred to a long COVID clinic compared to those who were not.
CONCLUSIONS: Variation in the rate of recovery from infection at a cellular and transcriptional level may explain the
persistence of symptoms associated with long COVID in some individuals. Copyright © 2022. The Author(s).
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35027067&id=doi:10.1186%2Fs1291
6-021-02228-6&issn=17417015&isbn=&volume=20&issue=1&spage=26&pages=26&date=2022&title=BMC+Medicine&atitle=Longterm+perturbation+of+the+peripheral+immune+system+months+after+SARS-CoV2+infection.&aulast=Ryan&pid=%3Cauthor%3ERyan+FJ%3BHope+CM%3BMasavuli+MG%3BLynn+MA%3BMekonne
n+ZA%3BYeow+AEL%3BGarcia-Valtanen+P%3BAlDelfi+Z%3BGummow+J%3BFerguson+C%3BO%27Connor+S%3BReddi+BAJ%3BHissaria+P%3BShaw+D%3BKokLim+C%3BGleadle+JM%3BBeard+MR%3BBarry+SC%3BGruborBauk+B%3BLynn+DJ%3C%2Fauthor%3E%3CAN%3E35027067%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%
3E
41. Seang S, Itani O, Monsel G, et al. Long COVID-19 symptoms: clinical characteristics and recovery rate
among non-severe outpatients over a six-month follow-up. Infectious Diseases Now. 2022;11:11.
ABSTRACT: BACKGROUND: To describe persistent symptoms in long COVID-19 non-severe outpatients and report
the 6-month clinical recovery (CR) rate.
METHODS: Observational study enrolling outpatients (>=18 years) with confirmed non-severe COVID-19 (positive
nasopharyngeal RT-PCR or presence of SARS-CoV-2 antibodies) who consulted for persistent symptoms after the first
pandemic wave (March-May 2020). CR was assessed at the 6-month visit and defined as complete (no symptom),
partial (persistent symptoms of lower intensity) or lack of recovery (no improvement).
RESULTS: Sixty-three patients (79% women, mean age: 48 years) enrolled; main symptoms (mean 81 days after acute
infection): asthenia/myalgia (77%), dyspnea (51%), headaches (35%), cough (33%). At 6 months (n=56), 30% had
complete, 57% partial, and 13% lack of recovery. The proportion of patients with >2 persistent symptoms was 27% at
6 months (main symptoms: dyspnea [54%] and asthenia/myalgia [46%]).
CONCLUSION: We observed a slow but high recovery rate at 6 months among these outpatients. Copyright © 2022.
Published by Elsevier Masson SAS.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35158095&id=doi:10.1016%2Fj.idno
w.2022.02.005&issn=26669919&isbn=&volume=&issue=&spage=&pages=&date=2022&title=Infectious+Diseases+Now&atitle=Long+COVID
-19+symptoms%3A+clinical+characteristics+and+recovery+rate+among+non-severe+outpatients+over+a+sixmonth+followup.&aulast=Seang&pid=%3Cauthor%3ESeang+S%3BItani+O%3BMonsel+G%3BAbdi+B%3BMarcelin+AG%3BValanti
n+MA%3BPalich+R%3BFaycal+A%3BPourcher+V%3BKatlama+C%3BTubiana+R%3C%2Fauthor%3E%3CAN%3E35158
095%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
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42. Sojka A, Machniak M, Andrzejewski W, et al. Changes in Physical Activity and the Occurrence of Specific
Symptoms of "Long-COVID Syndrome" in Men Aged 18-25. Int J Environ Res Public Health. 2022;19(3). DOI:
10.3390/ijerph19031199
10.3390/ijerph19031199.
ABSTRACT: The aim of this study was to assess the occurrence of non-specific symptoms of "long-COVID syndrome"
depending on the physical activity undertaken resulting from the imposed forms of study (distance learning-contact
learning); 136 men aged 21.5 +/- 1.58 from universities educating students of medical faculties were examined. The
difference between the universities was mainly due to the nature of the classes undertaken (classes remotely-hybrid
form) in the period from March 2020 to February 2021. Among the respondents, 17% in Group I and 16% in Group II
were infected with the SARS-CoV-2 virus, including 50% in Group I with moderate symptoms, and in Group II-most
people 45% with mild symptoms. The conducted research clearly shows the impact of the COVID-19 pandemic on
students. They show a number of important problems, such as reduced physical activity, as well as increased body
weight and time spent in front of the monitor. They also make it clear that the health consequences of the pandemic
affect both people who were infected with the SARS-CoV-2 virus and those who did not suffer from this infection.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35162225
DOI: 10.3390/ijerph19031199
10.3390/ijerph19031199.
43. Staudt A, Jorres RA, Hinterberger T, et al. Associations of Post-Acute COVID syndrome with physiological
and clinical measures 10 months after hospitalization in patients of the first wave. Eur J Intern Med.
2022;95:50-60. DOI: 10.1016/j.ejim.2021.10.031
10.1016/j.ejim.2021.10.031. Epub 2021 Nov 25.
ABSTRACT: BACKGROUND: For a better understanding of the factors underlying the Post-Acute COVID Syndrome,
we studied the relationship between symptoms and functional alterations in COVID-19 patients 10 months after
hospitalization. METHODS: One-hundred-one patients hospitalized between March 1st and June 30th 2020
participated in a follow-up visit for an assessment of clinical history, comorbidities, lung function, physical capacity
and symptoms, including the SGRQ for health-related quality of life, PHQ-9-D for depression, and SOMS-2 J for
somatoform disorders. Data were analyzed by univariate comparisons and multiple logistic regression analyses.
RESULTS: Median age was 60 years, 42% were female, 76% had at least one comorbidity, the median length of the
hospital stay was 8 days, 19% had been on the ICU. The most prevalent symptoms included shortness of breath (49%),
fatigue (49%) and cognitive impairment (39%). Signs of major depression (PHQ-9-D >/= 10) occurred in 28%/2% (p <
0.05) of patients with/without self-reported cognitive impairment, with median total SGRQ score being 25.4/5.3 (p <
0.05). There were associations between shortness of breath and BMI, SGRQ and hemoglobin levels; between fatigue,
SGRQ and PHQ-9-D; and between cognitive impairment and PHQ-9-D (p < 0.05 each) but not with lung function or
physical capacity. Characteristics of the acute disease were not related to symptoms. CONCLUSIONS: The findings
demonstrate that 10 months after discharge from a hospital stay due to COVID-19, the percentages of patients with
symptoms were high. Symptoms showed a consistent pattern but could not be attributed to altered lung function or
physical capacity. Our results suggest a role for alternative etiologies including psychosocial factors.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34838369
DOI: 10.1016/j.ejim.2021.10.031
10.1016/j.ejim.2021.10.031. Epub 2021 Nov 25.
44. Stefanou MI, Palaiodimou L, Bakola E, et al. Neurological manifestations of long-COVID syndrome: a
narrative review. Ther Adv Chronic Dis. 2022;13:20406223221076890.
ABSTRACT: Accumulating evidence points toward a very high prevalence of prolonged neurological symptoms
among coronavirus disease 2019 (COVID-19) survivors. To date, there are no solidified criteria for 'long-COVID'
diagnosis. Nevertheless, 'long-COVID' is conceptualized as a multi-organ disorder with a wide spectrum of clinical
manifestations that may be indicative of underlying pulmonary, cardiovascular, endocrine, hematologic, renal,
gastrointestinal, dermatologic, immunological, psychiatric, or neurological disease. Involvement of the central or
peripheral nervous system is noted in more than one-third of patients with antecedent severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection, while an approximately threefold higher incidence of neurological
symptoms is recorded in observational studies including patient-reported data. The most frequent neurological
manifestations of 'long-COVID' encompass fatigue; 'brain fog'; headache; cognitive impairment; sleep, mood, smell, or
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taste disorders; myalgias; sensorimotor deficits; and dysautonomia. Although very limited evidence exists to date on
the pathophysiological mechanisms implicated in the manifestation of 'long-COVID', neuroinflammatory and
oxidative stress processes are thought to prevail in propagating neurological 'long-COVID' sequelae. In this narrative
review, we sought to present a comprehensive overview of our current understanding of clinical features, risk factors,
and pathophysiological processes of neurological 'long-COVID' sequelae. Moreover, we propose diagnostic and
therapeutic algorithms that may aid in the prompt recognition and management of underlying causes of neurological
symptoms that persist beyond the resolution of acute COVID-19. Furthermore, as causal treatments for 'long-COVID'
are currently unavailable, we propose therapeutic approaches for symptom-oriented management of neurological
'long-COVID' symptoms. In addition, we emphasize that collaborative research initiatives are urgently needed to
expedite the development of preventive and therapeutic strategies for neurological 'long-COVID' sequelae. Copyright
© The Author(s), 2022.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35198136&id=doi:10.1177%2F20406
223221076890&issn=20406223&isbn=&volume=13&issue=&spage=20406223221076890&pages=20406223221076890&date=2022&title=The
rapeutic+Advances+in+Chronic+Disease&atitle=Neurological+manifestations+of+longCOVID+syndrome%3A+a+narrative+review.&aulast=Stefanou&pid=%3Cauthor%3EStefanou+MI%3BPalaiodimou+L
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%3BKrogias+C%3BGiannopoulos+S%3BTsiodras+S%3BGaga+M%3BTsivgoulis+G%3C%2Fauthor%3E%3CAN%3E351
98136%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
45. Stephenson T, Pinto Pereira SM, Shafran R, et al. Physical and mental health 3 months after SARS-CoV-2
infection (long COVID) among adolescents in England (CLoCk): a national matched cohort study. The Lancet
Child & Adolescent Health. 2022;07:07.
ABSTRACT: BACKGROUND: We describe post-COVID symptomatology in a non-hospitalised, national sample of
adolescents aged 11-17 years with PCR-confirmed SARS-CoV-2 infection compared with matched adolescents with
negative PCR status.
METHODS: In this national cohort study, adolescents aged 11-17 years from the Public Health England database who
tested positive for SARS-CoV-2 between January and March, 2021, were matched by month of test, age, sex, and
geographical region to adolescents who tested negative. 3 months after testing, a subsample of adolescents were
contacted to complete a detailed questionnaire, which collected data on demographics and their physical and mental
health at the time of PCR testing (retrospectively) and at the time of completing the questionnaire (prospectively). We
compared symptoms between the test-postive and test-negative groups, and used latent class analysis to assess
whether and how physical symptoms at baseline and at 3 months clustered among participants. This study is
registered with the ISRCTN registry (ISRCTN 34804192).
FINDINGS: 23 048 adolescents who tested positive and 27 798 adolescents who tested negative between Jan 1, 2021,
and March 31, 2021, were contacted, and 6804 adolescents (3065 who tested positive and 3739 who tested negative)
completed the questionnaire (response rate 13.4%). At PCR testing, 1084 (35.4%) who tested positive and 309 (8.3%)
who tested negative were symptomatic and 936 (30.5%) from the test-positive group and 231 (6.2%) from the testnegative group had three or more symptoms. 3 months after testing, 2038 (66.5%) who tested positive and 1993
(53.3%) who tested negative had any symptoms, and 928 (30.3%) from the test-positive group and 603 (16.2%) from
the test-negative group had three or more symptoms. At 3 months after testing, the most common symptoms among
the test-positive group were tiredness (1196 [39.0%]), headache (710 [23.2%]), and shortness of breath (717 [23.4%]),
and among the test-negative group were tiredness (911 [24.4%]), headache (530 [14.2%]), and other (unspecified; 590
[15.8%]). Latent class analysis identified two classes, characterised by few or multiple symptoms. The estimated
probability of being in the multiple symptom class was 29.6% (95% CI 27.4-31.7) for the test-positive group and
19.3% (17.7-21.0) for the test-negative group (risk ratio 1.53; 95% CI 1.35-1.70). The multiple symptoms class was
more frequent among those with positive PCR results than negative results, in girls than boys, in adolescents aged 1517 years than those aged 11-14 years, and in those with lower pretest physical and mental health.
INTERPRETATION: Adolescents who tested positive for SARS-CoV-2 had similar symptoms to those who tested
negative, but had a higher prevalence of single and, particularly, multiple symptoms at the time of PCR testing and 3
months later. Clinicians should consider multiple symptoms that affect functioning and recognise different clusters of
symptoms. The multiple and varied symptoms show that a multicomponent intervention will be required, and that
mental and physical health symptoms occur concurrently, reflecting their close relationship.

Evidence Search Report: EMP210601v002 ESR

26

FUNDING: UK Department of Health and Social Care, in their capacity as the National Institute for Health Research,
and UK Research and Innovation. Copyright © 2022 The Author(s). Published by Elsevier Ltd. This is an Open Access
article under the CC BY-NC-ND 4.0 license. Published by Elsevier Ltd.. All rights reserved.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35143770&id=doi:10.1016%2FS2352
-4642%2822%2900022-0&issn=23524642&isbn=&volume=&issue=&spage=&pages=&date=2022&title=The+Lancet+Child+%26+Adolescent+Health&
atitle=Physical+and+mental+health+3+months+after+SARS-CoV2+infection+%28long+COVID%29+among+adolescents+in+England+%28CLoCk%29%3A+a+national+matched+co
hort+study.&aulast=Stephenson&pid=%3Cauthor%3EStephenson+T%3BPinto+Pereira+SM%3BShafran+R%3Bde+St
avola+BL%3BRojas+N%3BMcOwat+K%3BSimmons+R%3BZavala+M%3BO%27Mahoney+L%3BChalder+T%3BCrawle
y+E%3BFord+TJ%3BHarnden+A%3BHeyman+I%3BSwann+O%3BWhittaker+E%3BCLoCk+Consortium%3BLadhani+S
N%3C%2Fauthor%3E%3CAN%3E35143770%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
46. Thallapureddy K, Thallapureddy K, Zerda E, et al. Long-Term Complications of COVID-19 Infection in
Adolescents and Children. Current Pediatrics Reports. 2022:1-7.
ABSTRACT: Purpose of Review: Compared to adults, post-COVID-19 symptoms are uncommon and have not been
thoroughly evaluated in children. This review summarizes the literature in terms of persistent symptoms in children
and adolescents after SARS-CoV-2 infection.
Recent Findings: Children were less likely to develop long COVID when compared to adults. Older children (e.g.,
adolescents) and those who had symptomatic COVID-19 had a higher probability for long COVID.
Summary: Families and health care providers need to be aware of a new constellation of long COVID symptoms in the
pediatric population. More evidence and time are needed to better understand the potential effects of long COVID19 in children and adolescents. In comparison to adults, children are less likely to have persistent COVID-19
symptoms. Copyright © The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of
Springer Nature 2022.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35127274&id=doi:10.1007%2Fs4012
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47. Tian T, Wu J, Chen T, et al. Long-term follow-up of dynamic brain changes in patients recovered from
COVID-19 without neurological manifestations. JCI insight. 2022;7(4) (no pagination)(A20).
ABSTRACT: BACKGROUND. After the initial surge in COVID-19 cases, large numbers of patients were discharged
from a hospital without assessment of recovery. Now, an increasing number of patients report postacute neurological
sequelae, known as "long COVID" - even those without specific neurological manifestations in the acute phase.
METHODS. Dynamic brain changes are crucial for a better understanding and early prevention of "long COVID." Here,
we explored the cross-sectional and longitudinal consequences of COVID-19 on the brain in 34 discharged patients
without neurological manifestations. Gray matter morphology, cerebral blood flow (CBF), and volumes of white matter
tracts were investigated using advanced magnetic resonance imaging techniques to explore dynamic brain changes
from 3 to 10 months after discharge. RESULTS. Overall, the differences of cortical thickness were dynamic and finally
returned to the baseline. For cortical CBF, hypoperfusion in severe cases observed at 3 months tended to recover at
10 months. Subcortical nuclei and white matter differences between groups and within subjects showed various
trends, including recoverable and long-term unrecovered differences. After a 10-month recovery period, a reduced
volume of nuclei in severe cases was still more extensive and profound than that in mild cases. CONCLUSION. Our
study provides objective neuroimaging evidence for the coexistence of recoverable and long-term unrecovered
changes in 10-month effects of COVID-19 on the brain. The remaining potential abnormalities still deserve public
attention, which is critically important for a better understanding of "long COVID" and early clinical guidance toward
complete recovery. FUNDING. National Natural Science Foundation of China.Copyright © 2022, Tian et al. This is an
open access article published under the terms of the Creative Commons Attribution 4.0 International License.
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48. Titze-de-Almeida R, da Cunha TR, Dos Santos Silva LD, et al. Persistent, new-onset symptoms and mental
health complaints in Long COVID in a Brazilian cohort of non-hospitalized patients. BMC Infect Dis.
2022;22(1):133.
ABSTRACT: BACKGROUND: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infections lead to acuteand chronic Long COVID (LC) symptoms. However, few studies have addressed LC sequelae on brain functions. This
study was aimed to examine if acute symptoms of coronavirus disease 2019 (COVID-19) would persist during LC, and
if memory problems would be correlated with sleep, depressive mood, or anxious complaints.
METHODS: Our work followed a cohort of 236 patients from two public hospitals of the Federal District in midwestern Brazil. Patients' interviews checked for clinical symptoms during acute and LC (5-8 months after real-time
reverse transcription polymerase chain reaction, RT-qPCR).
RESULTS: Most cases were non-hospitalized individuals (86.3%) with a median age of 41.2 years. While myalgia (50%),
hyposmia (48.3%), and dysgeusia (45.8%) were prevalent symptoms in acute phase, fatigue (21.6%) followed by
headache (19.1%) and myalgia (16.1%) commonly occurred during LC. In LC, 39.8% of individuals reported memory
complaints, 36.9% felt anxious, 44.9% felt depressed, and 45.8% had sleep problems. Furthermore, memory
complaints were associated with sleep problems (adjusted OR 3.206; 95% CI 1.723-6.030) and depressive feelings
(adjusted OR 3.981; 95% CI 2.068-7.815).
CONCLUSIONS: The SARS-CoV-2 infection leads to persistent symptoms during LC, in which memory problems may
be associated with sleep and depressive complaints. Copyright © 2022. The Author(s).
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49. Toraldo DM, Satriano F, Rollo R, et al. COVID-19 IgG/IgM patterns, early IL-6 elevation and long-term
radiological sequelae in 75 patients hospitalized due to interstitial pneumonia followed up from 3 to 12
months. PLoS One. 2022;17(2 Febuary) (no pagination)(e0262911).
ABSTRACT: Background COVID-19 pandemic resulted in about 165 million infections and 3.4 million deaths all over
the world across 15 months. The most severe clinical presentation of COVID-19 diseases is interstitial pneumonia.
Methods In this paper we describe clinical outcomes based on radiological features as well as the pattern of
haematochemical parameters and IgG/IgM antibodies in 75 patients hospitalized due to COVID-related interstitial
pneumonia not requiring intensive care assistance. Each patient underwent routine laboratory tests, including
inflammatory markers and coagulation profile at baseline. Computed Tomography (CT) was performed at baseline
and after 3 months to assess the persistence of radiological sequelae. A Generalized Linear Model (GLM) was used to
test for each patient the association between individual haematochemical parameters at the time of hospital
admission and the subsequent radiological features after three months. The presence of IgG antibodies was
quantitatively determined in 70 patients at the time of hospital admission and after 3 months. A subgroup of 49 and
21 patients underwent additional dosage of IgG after 6 and 12 months, respectively. IgM serological antibodies were
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available for 17 patients at baseline and 61 at T3, with additional follow- up for 51 and 20 subjects after 6 and 12
months, respectively. Results Only 28 out of 75 patients discharged from the hospital were totally healed after 3
months, while 47 patients (62.7%) still presented radiological sequelae. According to the GLM model, specific
haematochemical baseline parameters-such as IL-6, GPT, platelets and eosinophil count-showed a statistically
significant association with the presence of radiological sequelae at month 3 highlighting an OR = 0.5, thus meaning
that subjects completely healed after 3 months presented half levels of IL-6 at baseline compared to patients with
sequelae. In general, IgG serum levels were always higher than IgM at the time of hospitalization (75% at T0; n = 12
out of 16 patients with data available in both visits), after 3 months (72.1%; n = 44 out of 61 pts.), after 6 months
(56.8%; 25 out of 44 pts.), and one year after hospitalization (60%; 12 out of 20 pts.). Overall, IgG and IgM serum levels
presented a statistically significant decreasing trend from the baseline to month 3, 6 and 12. One patient presented an
increase in IgM between baseline and month 3 but negative PCR test for SARS-COV2 on throat swab. Conclusions As
supported by our findings on 75 patients, COVID-related interstitial pneumonia triggers early IgG levels (higher than
IgM) that gradually decrease over 12 months. Mid-term sequelae are still detectable at lung Computed Tomography
after 3 months from the hospital admission. Occasionally, it is possible to observe increase of IgM levels in presence
of low concentrations of IgG and negative PCR ELISA tests for SARS-COV2 RNA. Baseline levels of IL-6 could be
proposed as predictor of radiological mid/long-term sequelae after COVIDrelated interstitial pneumonia. Copyright ©
2022 Toraldo et al. This is an open access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author
and source are credited.
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and severe COVID-19 patients 12 months after discharge. Intern Emerg Med. 2022. DOI: 10.1007/s11739-02102895-6
10.1007/s11739-021-02895-6.
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51. Van Den Hurk AWV, Ujvari C, Greenspan N, et al. Childhood Trauma Exposure Increases Long COVID Risk.
medRxiv. 2022:2022.02.18.22271191. DOI: 10.1101/2022.02.18.22271191
ABSTRACT: Background A proportion of those who contract COVID-19 will develop long COVID (i.e., symptoms that
persist for three months or more). Childhood trauma contributes to a pro-inflammatory state in adulthood evidenced
by high morbidity and early mortality, but it has not yet been investigated as a risk factor for long COVID.Methods
Participants (N=338) completed online measures of premorbid health, COVID-19 positivity, symptoms, recovery,
depression, anxiety, and post-traumatic stress disorder (PTSD). Questionnaires about childhood and recent traumatic
experiences were completed by half of the sample (N=162).Results Fifty-three percent of participants developed long
COVID, of whom over 60% endorsed exercise intolerance and protracted myalgias, headaches, brain fog, and
shortness of breath. Participants who experienced at least one childhood traumatic event were 3-fold more likely to
develop the syndrome (OR=3.11, 95% CI, 1.49 to 6.48), while risk was nearly 6-fold increased for two or more events
(OR=5.67, CI, 2.44 to 13.13). Regression models showed childhood trauma (OR=5.32, CI, 1.44 to 19.68), older age
(OR=1.11, CI, 1.06 to 1.16), female sex (OR=4.02, CI, 1.34 to 12.12), along with chest pain (OR=8.77, CI, 2.80 to 27.43),
brain fog (OR=3.33, CI, 1.16 to 9.57) and phantosmia (OR=5.90, CI, 1.40 to 24.86) during acute illness accurately
classified long COVID status in 87% of participants.Interpretations Early adversity is a risk-factor for long COVID, likely
due to altered immune response, central sensitization, and peripheral dysfunction. Childhood trauma, a crucial social
determinant of health, should be routinely assessed in COVID-19 survivors and may aid in determining
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52. van Kessel SAM, Olde Hartman TC, Lucassen P, et al. Post-acute and long-COVID-19 symptoms in patients
with mild diseases: a systematic review. Fam Pract. 2022;39(1):159-67.
ABSTRACT: BACKGROUND: It is expected that GPs are increasingly confronted with a large group of patients with
symptoms persisting three weeks after initial symptoms of a mild (managed in the outpatient setting) COVID-19
infection. Currently, research on these persistent symptoms mainly focuses on patients with severe infections
(managed in an inpatient setting) whereas patients with mild disease are rarely studied.
OBJECTIVE: The main objective of this systematic review was to create an overview of the nature and frequency of
persistent symptoms experienced by patients after mild COVID-19 infection.
METHODS: Systematic literature searches were performed in Pubmed, Embase and PsychINFO on 2 February 2021.
Quantitative studies, qualitative studies, clinical lessons and case reports were considered eligible designs.
RESULTS: In total, nine articles were included in this literature review. The frequency of persistent symptoms in
patients after mild COVID-19 infection ranged between 10% and 35%. Symptoms persisting after a mild COVID-19
infection can be distinguished into physical, mental and social symptoms. Fatigue was the most frequently described
persistent symptom. Other frequently occurring persistent symptoms were dyspnoea, cough, chest pain, headache,
decreased mental and cognitive status and olfactory dysfunction. In addition, it was found that persisting symptoms
after a mild COVID-19 infection can have major consequences for work and daily functioning.
CONCLUSION: There is already some evidence that symptoms of mild COVID-19 persist after 3 weeks in a third of
patients. However, there is a lack of data about symptoms persisting after 3 months (long-COVID). More research is
needed to help GPs in managing long-COVID. Copyright © The Author(s) 2021. Published by Oxford University Press.
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population. medRxiv. 2022:2022.02.27.22271328. DOI: 10.1101/2022.02.27.22271328
ABSTRACT: Background. A considerable number of individuals infected with SARS-CoV-2 continue to experience
symptoms after the acute phase. More information on duration and prevalence of these symptoms in nonhospitalized populations is needed. Methods. We conducted a nationwide cross-sectional study including 152 880
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individuals aged 15-years or older, consisting of RT-PCR confirmed SARS-CoV-2 cases between September 2020-April
2021 (N=61 002) and a corresponding test-negative control group (N=91 878). Data were collected 6, 9 or 12 months
after the test using web-based questionnaires. The questionnaire covered acute and post-acute symptoms, selected
diagnoses, sick leave and general health, together with demographics and life style at baseline. Risk differences (RDs)
between test-positives and -negatives were reported, adjusted for age, sex, single comorbidities, Charlson
comorbidity score, obesity and healthcare-occupation. Findings. Six to twelve months after the test date, the risks of
18 out of 21 physical symptoms were elevated among test-positives and one third (29.6%) of the test-positives
experienced at least one physical post-acute symptom. The largest risk differences were observed for dysosmia (RD =
10.92%, 95%CI 10.68-11.21%), dysgeusia (RD=8.68%, 95%CI 8.43-8.93%), fatigue/exhaustion (RD=8.43%, 95%CI 8.148.74%), dyspnea (RD=4.87%, 95%CI 4.65-5.09%) and reduced strength in arms/legs (RD=4.68%, 95%CI 4.45-4.89%).
More than half (53.1%) of test-positives reported at least one of the following conditions: concentration difficulties
(RD=28.34%, 95%CI 27.34-28.78%), memory issues (RD=27.25%, 95%CI 26.80-27.71%), sleep problems (RD=17.27%,
95%CI 16.81-17.73%), mental (RD=32.58%, 95%CI 32.11-33.09%) or physical exhaustion (RD=40.45%, 95%CI 33.9940.97%), compared to 11.5% of test-negatives. New diagnoses of anxiety (RD=1.15%, 95%CI 0.95-1.34%) or
depression (RD=1.00%, 95%CI 0.81-1.19%) were also more common among test-positives. Interpretation. At the
population-level, where the majority of test-positives (96.0%) were not hospitalized during acute infection, a
considerable proportion experience post-acute symptoms and sequelae 6-12 months after infection. Funding.
NoneCompeting Interest StatementThe authors have declared no competing interest.Funding StatementNo specific
funding was received for this workAuthor DeclarationsI confirm all relevant ethical guidelines have been followed, and
any necessary IRB and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body
that provided approval or exemption for the research described are given below:This study was performed as a
surveillance study as part of the governmental institution Statens Serum Institut&#039;s (SSI) advisory tasks for the
Danish Ministry of Health. SSI&#039;s purpose is to monitor and fight the spread of disease in accordance with
section 222 of the Danish Health Act. According to Danish law national surveillance activities conducted by SSI does
not require approval from an ethics committee. The SSI compliance department and the Danish governmental law
firm have approved, that the project are fully compliant with all legal, ethical and IT-security requirements and that no
further processes are available for this type of studies. Participation in the study was voluntary. The invitation letter to
participants contained information about their rights under the Danish General Data Protection Regulation (rights to
access data, rectification, deletion, restriction of processing and objection). I confirm that all necessary
patient/participant consent has been obtained and the appropriate institutional forms have been archived, and that
any patient/participant/sample identifiers included were not known to anyone (e.g., hospital staff, patients or
participants themselves) outside the research group so cannot be used to identify individuals.YesI understand that all
clinical trials and any other prospective interventional studies must be registered with an ICMJE-approved registry,
such as ClinicalTrials.gov. I confirm that any suc study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).Yes I have followed all appropriate
research reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other
pertinent material as supplementary files, if applicable.YesHealth data are considered person-sensitive, and cannot be
shared due to data protection regulations.
URL: http://medrxiv.org/content/early/2022/02/28/2022.02.27.22271328.abstract
DOI: 10.1101/2022.02.27.22271328
54. Whiteside DM, Naini SM, Basso MR, et al. Outcomes in post-acute sequelae of COVID-19 (PASC) at 6
months post-infection part 2: Psychological functioning. Clin Neuropsychol. 2022:1-19. DOI:
10.1080/13854046.2022.2030411
10.1080/13854046.2022.2030411.
ABSTRACT: Limited research investigating the long-term psychological and emotional correlates of COVID-19
infection has been completed. The current study begins to address this limitation in patients experiencing Post-Acute
Sequelae SARS-CoV-2 (PASC; e.g. "Long COVID"). Participants were 43 consecutive neuropsychological outpatients
diagnosed with PASC and who completed the Personality Assessment Inventory (PAI). The sample was predominantly
female (n = 36) and white (n = 32). Effect sizes compared to the normative mean T scores and base rates of elevated
(T > 69) scores were calculated. PAI scales measuring somatic preoccupation and depression had large effect sizes
and the highest base rates of scale elevations, with the mean T score at approximately the normative cutoff for clinical
significance (T = 70). The Schizophrenia Thought Disorder subscale (SCZ-T) also had a large effect size and high base
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rate of elevation, likely reflecting cognitive concerns. Scales measuring anxiety had medium effect sizes. The other PAI
scales generally had small to negligible effect sizes. There were no significant differences between hospitalized and
non-hospitalized participants on the PAI. Overall, PAI scales measuring psychological distress, particularly somatic
preoccupation and depression, were the most frequently elevated in the participants. The specific reasons for somatic
preoccupation could not be determined in this study. Potential explanations include a vulnerability to distress in Long
COVID patients, premorbid somatic preoccupation perhaps motivating these patients to seek clinical attention, or
socioenvironmental factors leading some COVID patients to be somatically preoccupied with minor physiological
changes and attribute those changes to COVID-19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35098861
DOI: 10.1080/13854046.2022.2030411
10.1080/13854046.2022.2030411.
55. Yaksi N, Teker AG, Imre A. Long COVID in Hospitalized COVID-19 Patients: A Retrospective Cohort Study.
Iran J Public Health. 2022;51(1):88-95. DOI: 10.18502/ijph.v51i1.8297
10.18502/ijph.v51i1.8297.
ABSTRACT: Background: We aimed to evaluate the Long COVID frequency, and related factors in patients followed
up after hospitalization. Methods: This retrospective cohort study included 133 inpatients with COVID-19 PCR test
positivity from Nigde Province, Turkey between 01.01.2021 and 28.02.2021. The characteristics of the patients were
recorded by examining the files, and the symptom questioning was made by telephone interviewing with the patients
approximately four months after the date of diagnosis. The presence of at least one symptom lasting more than four
weeks was described as Long COVID. Results: The frequency of Long COVID was 64.7%. The most common Long
COVID symptoms were fatigue (45.9%), respiratory distress (25.6%), and muscle / joint pain (24.8%), respectively. In
comparison analysis to identify factors associated with Long COVID; Long COVID was found to be more frequent
among women (P=0.04); patients with severe COVID-19 (P<0.01), patients with prolonged hospital stay (P=0.03),
patients with the comorbid disease (P=0.03), and Diabetes Mellitus patients (P=0.02). Additionally, the frequency of
Long COVID increased as the depression score stated by the person increased after COVID-19 disease (P=0.02).
Conclusion: The treatment of COVID-19 patients should not end when they are discharged from the hospital. On the
contrary, these patients, especially high-risk patients, should be followed up in post-COVID clinics and rehabilitated
physically and psychosocially with a multidisciplinary approach following the recovery period of the acute illness.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35223629
DOI: 10.18502/ijph.v51i1.8297
10.18502/ijph.v51i1.8297.
56. Yelin D, Moschopoulos CD, Margalit I, et al. ESCMID rapid guidelines for assessment and management of
long COVID. Clin Microbiol Infect. 2022;16:16.
ABSTRACT: SCOPE: The aim of these guidelines is to provide evidence-based recommendations for assessment and
management of individuals with persistent symptoms after acute COVID-19 infection, and provide a definition for this
entity, termed "long COVID".
METHODS: We performed a search of the literature on studies addressing epidemiology, symptoms, assessment, and
treatment of long COVID. The recommendations were grouped by these headings and by organ systems for
assessment and treatment. An expert opinion definition of long COVID is provided. Symptoms were reviewed by a
search of the available literature. For assessment recommendations, we aimed to perform a diagnostic meta-analysis,
but no studies provided relevant results. For treatment recommendations we performed a systematic review of the
literature in accordance with the PRISMA statement. We aimed to evaluate patient-related outcomes, including
quality of life, return to baseline physical activity, and return to work. Quality assessment of studies included in the
systematic review is provided according to study design.
RECOMMENDATIONS: Evidence was insufficient to provide any recommendation other than conditional guidance.
The panel recommends considering routine blood tests, chest imaging and pulmonary functions tests for patients
with persistent respiratory symptoms at 3 months. Other tests should be performed mainly to exclude other
conditions according to symptoms. For management, no evidence-based recommendations could be provided.
Physical and respiratory rehabilitation should be considered. On the basis of limited evidence, the panel suggests
designing high quality prospective clinical studies/trials, including a control group, to further evaluate assessment and
management of individuals with persistent symptoms of COVID-19. Copyright © 2022 European Society of Clinical
Microbiology and Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35182760&id=doi:10.1016%2Fj.cmi.
2022.02.018&issn=1198743X&isbn=&volume=&issue=&spage=&pages=&date=2022&title=Clinical+Microbiology+%26+Infection&atitle=E
SCMID+rapid+guidelines+for+assessment+and+management+of+long+COVID.&aulast=Yelin&pid=%3Cauthor%3E
Yelin+D%3BMoschopoulos+CD%3BMargalit+I%3BGkraniaKlotsas+E%3BLandi+F%3BStahl+JP%3BYahav+D%3C%2Fauthor%3E%3CAN%3E35182760%3C%2FAN%3E%3CDT%3E
Journal+Article%3C%2FDT%3E
57. Zuschlag D, Grandt D, Custodis F, et al. Spontaneously reported persistent symptoms related to
coronavirus disease 2019 one year after hospital discharge: A retrospective cohort single-center study.
Schmerz. 2022.
ABSTRACT: Background: There are no outcome studies for coronavirus disease 2019 (COVID-19) survivors one year
after hospital discharge in Germany. Method(s): This retrospective cohort study included all patients with polymerase
chain reaction (PCR)-confirmed severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) hospitalized in the
departments of internal medicine of the Klinikum Saarbrucken, a tertiary care hospital, between March 15 and
December 31, 2020. A telephone interview with survivors was conducted at least 12 months after discharge. The
interview was initiated with an open-ended question whether the patient had fully recovered from the disease. In the
event of a subjective incomplete recovery, the patient was prompted to report any continuous or frequent symptoms
that had not occurred prior to COVID-19. Finally, independent of the open-ended question response, all patients were
asked closed questions which addressed new symptom onset of persistent fatigue, cognitive dysfunction, headache,
muscle and joint pain following COVID-19. Result(s): In all, 235 survivors were contacted and 162 could be included in
the analysis. In 55 of 162 interviews (34.0%) at least one persistent COVID-19 symptom (PCS) was spontaneously
reported. Four of 55 survivors with PCS reported five additional symptoms on the closed questions. One survivor, who
responded positively to the open-ended question, reported new onset PCS in response to the closed questions.
Physical fatigue (24.7%), cognitive dysfunction (14.8%), shortness of breath (8.6%), muscle and joint pain (6.8%) and
headache (6.2%) were the most frequently reported PCS. Conclusion(s): Despite an interview technique aimed to
reduce attribution bias by patients, one third of COVID-19 inpatient survivors report PCS one year after
hospitalization. The complete article is written in English.Copyright © 2022, The Author(s).
URL: https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1007%2Fs00482022-00626-0&issn=0932433X&isbn=&volume=&issue=&spage=&pages=&date=2022&title=Schmerz&atitle=Spontan+berichtete+anhalten
de+Symptome+im+Zusammenhang+mit+der+coronavirus+disease+2019%22+%28COVID19%29+ein+Jahr+nach+Krankenhausentlassung%3A+Eine+retrospektive%2C+monozentrische+Kohortenstudie&aul
ast=Zuschlag&pid=%3Cauthor%3EZuschlag+D.%3BGrandt+D.%3BCustodis+F.%3BBraun+C.%3BHauser+W.%3C%2Fa
uthor%3E%3CAN%3E2015141462%3C%2FAN%3E%3CDT%3EArticle%3C%2FDT%3E
58. Amin-Chowdhury Z, Harris RJ, Aiano F, et al. Characterising post-COVID syndrome more than 6 months
after acute infection in adults; prospective longitudinal cohort study, England. medRxiv.
2021:2021.03.18.21253633. DOI: 10.1101/2021.03.18.21253633
ABSTRACT: Background Most individuals with COVID-19 will recover without sequelae, but some will develop longterm multi-system impairments. The definition, duration, prevalence and symptoms associated with long COVID,
however, have not been established.Methods Public Health England (PHE) initiated longitudinal surveillance of clinical
and non-clinical healthcare workers for monthly blood sampling for SARS-CoV-2 antibodies in March 2020. Eight
months after enrolment, participants completed an online questionnaire including 72 symptoms in the preceding
month. Symptomatic mild-to-moderate cases with confirmed COVID-19 were compared with asymptomatic,
seronegative controls. Multivariable logistic regression was used to identify independent symptoms associated with
long COVID.Results All 2,147 participants were contacted and 1,671 (77.8%) completed the questionnaire, including
140 (8.4%) cases and 1,160 controls. At a median of 7.5 (IQR 7.1-7.8) months after infection, 20 cases (14.3%) had
ongoing (4/140, 2.9%) or episodic (16/140, 11.4%) symptoms. We identified three clusters of symptoms associated
with long COVID, those affecting the sensory (ageusia, anosmia, loss of appetite and blurred vision), neurological
(forgetfulness, short-term memory loss and confusion/brain fog) and cardiorespiratory (chest tightness/pain, unusual
fatigue, breathlessness after minimal exertion/at rest, palpitations) systems. The sensory cluster had the highest
association with being a case (aOR 5.25, 95% CI 3.45-8.01). Dermatological, gynaecological, gastrointestinal or mental
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health symptoms were not significantly different between cases and controls.Conclusions Most persistent symptoms
reported following mild COVID-19 were equally common in cases and controls. While all three clusters identified had
a strong association with previous COVID-19 infection, the sensory cluster had the highest specificity and strength of
association.Key points Compared to controls, we identified three clusters of symptoms affecting the sensory,
neurological and cardiorespiratory systems that were more prevalent among cases. Notably, gastrointestinal and
dermatological symptoms and symptoms related to mental health were as prevalent among cases as
controls.Competing Interest StatementThe authors have declared no competing interest.Funding StatementThis study
was internally funded by Public Health England with additional support provided by the NIHR Manchester Clinical
Research Facility. The study was also carried out at the NIHR Manchester Clinical Research Facility. AH and BP are
supported by the NIHR Manchester Biomedical Research Centre. The views expressed are those of the authors and
not necessarily those of the NGS, the NIHR, of the Department of Health.Author DeclarationsI confirm all relevant
ethical guidelines have been followed, and any necessary IRB and/or ethics committee approvals have been
obtained.YesThe details of the IRB/oversight body that provided approval or exemption for the research described are
given below:This study was approved by PHE Research &amp;amp; Public Health Practice Ethics and Governance
Group (R&amp;amp;D REGG Ref NR 0190).All necessary patient/participant consent has been obtained and the
appropriate institutional forms have been archived.YesI understand that all clinical trials and any other prospective
interventional studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that
any such study reported in the manuscript has been registered and the trial registration ID is provided (note: if
posting a prospective study registered retrospectively, please provide a statement in the trial ID field explaining why
the study was not registered in advance).Yes I have followed all appropriate research reporting guidelines and
uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent material as
supplementary files, if applicable.YesData not available due to ethical restrictions
URL: http://medrxiv.org/content/early/2021/04/16/2021.03.18.21253633.abstract
DOI: 10.1101/2021.03.18.21253633
59. Ando T, Shimada S, Tateishi T, et al. Multicenter study elucidating factors associated with sequelae of
discharged COVID-19 patients in Japan. Respirology. 2021;26(SUPPL 3):85-6.
ABSTRACT: Background: Long-term physiological and radiological outcomes and its determinants in patients
recovering from COVID-19 pneumonia requiring hospitalization are still unclear. Aim(s): To describe the incidence of
long-term sequelae and its associated risk factors after COVID-19 pneumonia. Method(s): This study is a multicenter
prospective cohort that aggregated data of discharged COVID-19 patients at 3, 6 months and 1 year after onset in 13
institutes. So far, we have analyzed the course of sequelae and their association with background factors in patients
between April 2020 and February 2021. Result(s): 136 patients had completed the 3-month visit and 57 patients had
completed the 6-month visit. At 3 months, 53 (39%) patients had one or more symptoms, and 12 (9%) patients had
cough and 25 (18%) patients had dyspnea. Factor analysis at 3 months showed that patients with residual symptoms
were associated with history of intubation and BMI over 25. At 6 months, 18 (32%) patients had one or more
symptoms. Although the factors of the symptomatic group had not been detected, the symptoms tended to remain
in the intubated cases at 6 months. Although no clear tendency was confirmed for respiratory function, the
symptomatic group tended to have residual pneumonia on chest CT. Conclusion(s): The sequelae of our cohort are
associated with severity and BMI. There are cases of residual sequelae and lung shadows after COVID-19 over a long
period of time. On this meeting, we will report the results of our analysis, including data currently being collected.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1111%2Fresp.14150&iss
n=1323-7799&isbn=&volume=26&issue=SUPPL+3&spage=85&pages=8586&date=2021&title=Respirology&atitle=Multicenter+study+elucidating+factors+associated+with+sequelae+of+di
scharged+COVID19+patients+in+Japan&aulast=Ando&pid=%3Cauthor%3EAndo+T.%3BShimada+S.%3BTateishi+T.%3BTakayama+K.
%3BKobayashi+M.%3BTsutsui+T.%3BWatanabe+Y.%3BOkayasu+K.%3BIshiwata+N.%3BOhba+T.%3BDoi+M.%3BSaito
+H.%3BFujie+T.%3BChiaki+T.%3BNakagawa+A.%3BMiyazaki+Y.%3C%2Fauthor%3E%3CAN%3E636652288%3C%2FA
N%3E%3CDT%3EConference+Abstract%3C%2FDT%3E
60. Anjana NKN, Annie TT, Siba S, et al. Manifestations and risk factors of post COVID syndrome among
COVID-19 patients presented with minimal symptoms - A study from Kerala, India. Journal of Family Medicine
& Primary Care. 2021;10(11):4023-9.
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ABSTRACT: Background: COVID 19 is associated with the development of post COVID syndrome usually manifested
as fatigue, anxiety, joint pain, headache, chest pain, dementia, depression, and dyspnea. Documented evidence of
post COVID syndrome among patients with asymptomatic or mild infections, especially from India is less.
Methodology: A community based prospective cohort study was conducted among 154 patients admitted in CFLTCs
of coastal Thiruvananthapuram, Kerala during May-August 2020. They were enrolled at the time of their admission to
CFLTCs and were followed up for three months after discharge. The discharged patients were followed up at regular
intervals of three weeks and three months by telephonic interview using a structured proforma.
Results: Out of the 154 patients followed up, 57 (37%) were men and 97 (63%) were women. The mean (SD) age of
study participants was 31.49 (18.4) years. At least one symptom was present in 120 (78.0%) patients at the time of
admission. Cough (29, 18.8%), fever (26, 16.8%), headache (25, 16.2%), rhinitis (23,14.9%) and sore throat (18, 11.7%)
were the major symptoms reported at the time of admission. At the end of three weeks, 11 (7.1%) patients and at the
end of three months 18 (11.7%) patients reported to have symptoms. Fatigue (5.8%), headache (5.8%) myalgia (3.2%)
joint pain (2.5%) and exertional dyspnea (2.5%) were the predominant symptoms. Presence of fatigue, cough and
breathlessness at the time of admission, and presence of another COVID positive family member were significantly
associated with the appearance of post COVID symptoms.
Conclusion: Post COVID syndrome is not uncommon in COVID 19 patients with minimal symptoms. Understanding
long term consequences of COVID 19 is as important as management of acute COVID 19 due to its multisystem
involvement and its implications on health and well-being. Copyright: © 2021 Journal of Family Medicine and Primary
Care.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35136762&id=doi:10.4103%2Fjfmpc.
jfmpc_851_21&issn=2249-4863&isbn=&volume=10&issue=11&spage=4023&pages=40234029&date=2021&title=Journal+of+Family+Medicine+%26+Primary+Care&atitle=Manifestations+and+risk+factors
+of+post+COVID+syndrome+among+COVID-19+patients+presented+with+minimal+symptoms++A+study+from+Kerala%2C+India.&aulast=Anjana&pid=%3Cauthor%3EAnjana+NKN%3BAnnie+TT%3BSiba+S%3B
Meenu+MS%3BChintha+S%3BAnish+TSN%3C%2Fauthor%3E%3CAN%3E35136762%3C%2FAN%3E%3CDT%3EJourna
l+Article%3C%2FDT%3E
61. Ares-Blanco S, Perez Alvarez M, Gefaell Larrondo I, et al. SARS-CoV-2 pneumonia follow-up and long
COVID in primary care: A retrospective observational study in Madrid city. PLoS One. 2021;16(9):e0257604.
DOI: 10.1371/journal.pone.0257604
10.1371/journal.pone.0257604. eCollection 2021.
ABSTRACT: BACKGROUND: Patients with COVID-19 are follow-up in primary care and long COVID is scarcely defined.
The study aim was to describe SARS-CoV-2 pneumonia and cut-offs for defining long COVID in primary care followup patients. METHODS: A retrospective observational study in primary care in Madrid, Spain, was conducted. Data was
collected during 6 months (April to September) in 2020, during COVID-19 first wave, from patients >/= 18 years with
SARS-CoV-2 pneumonia diagnosed. Variables: sociodemographic, comorbidities, COVID-19 symptoms and
complications, laboratory test and chest X-ray. Descriptive statistics were used, mean (standard deviation (SD)) and
medians (interquartile range (IQR)) respectively. Differences were detected applying X2 test, Student's T-test, ANOVA,
Wilcoxon-Mann-Whitney or Kruskal-Wallis depending on variable characteristics. RESULTS: 155 patients presented
pneumonia in day 7.8 from the onset (79.4% were hospitalized, median length of 7.0 days (IQR: 3.0, 13.0)). After
discharge, the follow-up lasted 54.0 median days (IQR 42.0, 88.0) and 12.2 mean (SD 6.4) phone calls were registered
per patient. The main symptoms and their duration were: cough (41.9%, 12 days), dyspnoea (31.0%, 15 days), asthenia
(26.5%, 21 days). Different cut-off points were applied for long COVID and week 4 was considered the best milestone
(28.3% of the sample still had symptoms after week 4) versus week 12 (8.3%). Patients who still had symptoms >4
weeks follow-up took place over 81.0 days (IQR: 50.5, 103.0), their symptoms were more prevalent and lasted longer
than those </= 4 weeks: cough (63.6% 30 days), dyspnoea (54.6%, 46 days), and asthenia (56.8%, 29 days). Embolism
was more frequent in patients who still had symptoms >4 weeks than those with symptoms </=4 weeks (9.1% vs
1.8%, p value 0.034). CONCLUSION: Most patients with SARS-CoV-2 pneumonia recovered during the first 4 weeks
from the beginning of the infection. The cut-off point to define long COVID, as persisting symptoms, should be
between 4 to 12 weeks from the onset of the symptoms.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34551007
DOI: 10.1371/journal.pone.0257604
10.1371/journal.pone.0257604. eCollection 2021.
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62. Asadi-Pooya AA, Akbari A, Emami A, et al. Risk Factors Associated with Long COVID Syndrome: A
Retrospective Study. Iranian Journal of Medical Sciences. 2021;46(6):428-36.
ABSTRACT: Background: Recently, people have recognized the post-acute phase symptoms of the COVID-19. We
investigated the long-term symptoms associated with COVID-19, (Long COVID Syndrome), and the risk factors
associated with it.
Methods: This was a retrospective observational study. All the consecutive adult patients referred to the healthcare
facilities anywhere in Fars province from 19 February 2020 until 20 November 2020 were included. All the patients had
a confirmed COVID-19 diagnosis. In a phone call to the patients, at least three months after their discharge from the
hospital, we obtained their current information. The IBM SPSS Statistics (version 25.0) was used. Pearson Chi square,
Fisher's exact test, t test, and binary logistic regression analysis model were employed. A P value of less than 0.05 was
considered to be significant.
Results: In total, 4,681 patients were studied, 2915 of whom (62.3%) reported symptoms. The most common
symptoms of long COVID syndrome were fatigue, exercise intolerance, walking intolerance, muscle pain, and
shortness of breath. Women were more likely to experience long-term COVID syndrome than men (Odds Ratio: 1,268;
95% Confidence Interval: 1,122-1,432; P=0.0001), which was significant. Presentation with respiratory problems at the
onset of illness was also significantly associated with long COVID syndrome (Odds Ratio: 1.425; 95% Confidence
Interval: 1.177-1.724; P=0.0001). A shorter length of hospital stay was inversely associated with long COVID syndrome
(Odds Ratio: 0.953; 95% Confidence Interval: 0.941-0.965; P=0.0001).
Conclusion: Long COVID syndrome is a frequent and disabling condition and has significant associations with sex
(female), respiratory symptoms at the onset, and the severity of the illness. Copyright: © Iranian Journal of Medical
Sciences.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34840383&id=doi:10.30476%2Fijms.
2021.92080.2326&issn=0253-0716&isbn=&volume=46&issue=6&spage=428&pages=428436&date=2021&title=Iranian+Journal+of+Medical+Sciences&atitle=Risk+Factors+Associated+with+Long+COVID+
Syndrome%3A+A+Retrospective+Study.&aulast=Asadi-Pooya&pid=%3Cauthor%3EAsadiPooya+AA%3BAkbari+A%3BEmami+A%3BLotfi+M%3BRostamihosseinkhani+M%3BNemati+H%3BBarzegar+Z%3BKa
biri+M%3BZeraatpisheh+Z%3BFarjoudKouhanjani+M%3BJafari+A%3BSasannia+F%3BAshrafi+S%3BNazeri+M%3BNasiri+S%3BShahisavandi+M%3C%2Faut
hor%3E%3CAN%3E34840383%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
63. Ashkenazi-Hoffnung L, Shmueli E, Ehrlich S, et al. Long COVID in Children: Observations From a
Designated Pediatric Clinic. Pediatr Infect Dis J. 2021;40(12):e509-e11.
ABSTRACT: Systematic data are lacking on pediatric long COVID. This study prospectively assessed 90 children with
persistent symptoms who presented to a designated multidisciplinary clinic for long COVID. In nearly 60%, symptoms
were associated with functional impairment at 1-7 months after the onset of infection. A comprehensive structured
evaluation revealed mild abnormal findings in approximately half the patients, mainly in the respiratory aspect.
Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.
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64. Ayoubkhani D, Bermingham C, Pouwels KB, et al. Changes in the trajectory of Long Covid symptoms
following COVID-19 vaccination: community-based cohort study. medRxiv. 2021;09.
ABSTRACT: Objective: To estimate associations between COVID-19 vaccination and Long Covid symptoms in adults
who were infected with SARS-CoV-2 prior to vaccination. Design(s): Observational cohort study using individual-level
interrupted time series analysis. Setting(s): Random sample from the community population of the UK. Participant(s):
28,356 COVID-19 Infection Survey participants (mean age 46 years, 56% female, 89% white) aged 18 to 69 years who
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received at least their first vaccination after test-confirmed infection. Main Outcome Measure(s): Presence of long
Covid symptoms at least 12 weeks after infection over the follow-up period 3 February to 5 September 2021.
Result(s): Median follow-up was 141 days from first vaccination (among all participants) and 67 days from second
vaccination (84% of participants). First vaccination was associated with an initial 12.8% decrease (95% confidence
interval: -18.6% to -6.6%) in the odds of Long Covid, but increasing by 0.3% (-0.6% to +1.2%) per week after the first
dose. Second vaccination was associated with an 8.8% decrease (-14.1% to -3.1%) in the odds of Long Covid, with the
odds subsequently decreasing by 0.8% (-1.2% to -0.4%) per week. There was no statistical evidence of heterogeneity
in associations between vaccination and Long Covid by socio-demographic characteristics, health status, whether
hospitalised with acute COVID-19, vaccine type (adenovirus vector or mRNA), or duration from infection to
vaccination. Conclusion(s): The likelihood of Long Covid symptoms reduced after COVID-19 vaccination, and the
improvement was sustained over the follow-up period after the second dose. Vaccination may contribute to a
reduction in the population health burden of Long Covid, though longer follow-up time is needed.Copyright The
copyright holder for this preprint is the author/funder, who has granted medRxiv a license to display the preprint in
perpetuity. It is made available under a CC-BY 4.0 International license.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1101%2F2021.12.09.2126
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65. Bai F, Tomasoni D, Falcinella C, et al. Female gender is associated with long COVID syndrome: a
prospective cohort study. Clin Microbiol Infect. 2021;09:09.
ABSTRACT: OBJECTIVE: We explored the association between female gender and long COVID syndrome, defined as
persistence of physical and/or psychological symptoms for more than 4 weeks after recovery from acute COVID-19
disease. The secondary aim was to identify predictors of long COVID syndrome by multivariable logistic regression
analysis.
METHODS: This was a single-centre prospective cohort study conducted at San Paolo Hospital in Milan, Italy. We
enrolled adult patients who were evaluated at the post-COVID outpatient service of our Infectious Diseases Unit
between 15 April 2020 and 15 December 2020. Participants were individuals who had clinically recovered from
COVID-19 and in whom virological clearance had occurred. Previous infection by SARS-CoV-2 was microbiologically
documented by positivity using a reverse-transcriptase polymerase chain reaction (RT-PCR) assay of nasopharyngeal
swab. All enrolled patients underwent blood tests and a comprehensive medical examination at follow-up. Individuals
were interviewed about resolved and persisting symptoms and were asked to fill in two questionnaires to allow
assessment of the Hospital Anxiety and Depression symptoms (HADS) score and of the Impact of Event Scale-Revised
(IES-R) score.
RESULTS: A total of 377 patients were enrolled in the study. The median time from symtpom onset to virological
clerance was 44 (37-53) days. A diagnosis of long COVID syndrome was made in 260/377 (69%) patients. The most
common reported symptoms were fatigue (149/377, 39.5%), exertional dyspnoea (109/377, 28.9%), musculoskeletal
pain (80/377, 21.2%) and "brain fog" (76/377, 20.2%). Anxiety symptoms were ascertained in 71/377 (18.8%)
individuals, whereas 40/377 (10.6%) patients presented symptoms of depression. Post-traumatic stress disorder
(defined by a pathological IES-R score) was diagnosed in one-third of patients (85/275, 31%). Female gender was
independently associated with long COVID syndrome at multivariable analysis (AOR 3.3 vs. males, 95% CI 1.8-6.2, p <
0.0001). Advanced age (adjusted (A)OR 1.03 for 10 years older, 95% CI 1.01-1.05, p 0.01) and active smoking (AOR
0.19 for former smokers vs. active smokers, 95% CI 0.06-0.62, p 0.002) were also associated with a higher risk of long
COVID, while no association was found between severity of disease and long COVID (AOR 0.67 for continuous
positive airway pressure (CPAP)/non-invasive mechanical ventilation (NIMV)/orotracheal intubation (OTI) vs. no 02
therapy, 95% CI 0.29-1.55, p 0.85).
DISCUSSION: Factors that were found to be associated with a higher risk of developing "long COVID" syndrome were
female gender, older age and active smoking, but not severity of the acute disease. Individuals affected by SARS-CoV2 infection with the aforementioned features should be early identified and involved in follow-up programmes.
Copyright © 2021 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All
rights reserved.
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66. Becker C, Beck K, Zumbrunn S, et al. Long COVID 1 year after hospitalisation for COVID-19: a prospective
bicentric cohort study. Swiss Med Wkly. 2021;151:w30091. DOI: 10.4414/smw.2021.w30091
10.4414/smw.2021.w30091. eCollection 2021 Oct 11.
ABSTRACT: AIMS OF THE STUDY: There is increasing interest in better understanding of long COVID, a condition
characterised by long-term sequelae - appearing or persisting after the typical convalescence period - of coronavirus
disease 2019 (COVID-19). Herein, we describe long-term outcomes regarding residual symptoms and psychological
distress in hospitalised patients 1 year after COVID-19. METHODS: This prospective cohort study included consecutive
adult patients hospitalised for confirmed COVID-19 in two Swiss tertiary-care hospitals between March and June
2020. The primary endpoint was evidence of long COVID 1 year after discharge, defined as >/=1 persisting or new
symptom related to COVID-19, from a predefined list of symptoms. Secondary endpoints included psychological
distress and symptoms of post-traumatic stress disorder (PTSD). RESULTS: Among 90 patients included in the study,
63 (70%) had symptoms of long COVID 1 year after hospitalisation, particularly fatigue (46%), concentration
difficulties (31%), shortness of breath (21%) and post-exertion malaise (20%). Three predictors, namely duration of
hospitalisation (odds ratio [OR] 1.11, 95% confidence interval [CI] 1.00-1.22; p = 0.041), severity of illness (OR 1.19,
95% CI 1.04-1.37; p = 0.013), and self-perceived overall health status 30 days after hospitalisation (OR 0.97, 95% CI
0.94-1.00; p = 0.027) were associated with long COVID. Regarding secondary endpoints, 16 (18%) experienced
psychological distress and 3 (3.3%) patients had symptoms of PTSD. CONCLUSION: A high proportion of COVID-19
patients report symptoms of long COVID 1 year after hospitalisation, which negatively affects their quality of life. The
most important risk factors were severe initial presentation of COVID-19 with long hospital stays.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34694106
DOI: 10.4414/smw.2021.w30091
10.4414/smw.2021.w30091. eCollection 2021 Oct 11.
67. Beghi E, Giussani G, Westenberg E, et al. Acute and post-acute neurological manifestations of COVID-19:
present findings, critical appraisal, and future directions. J Neurol. 2021. DOI: 10.1007/s00415-021-10848-4
10.1007/s00415-021-10848-4.
ABSTRACT: Acute and post-acute neurological symptoms, signs and diagnoses have been documented in an
increasing number of patients infected by the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), which
causes Coronavirus Disease 2019 (COVID-19). In this review, we aimed to summarize the current literature addressing
neurological events following SARS-CoV-2 infection, discuss limitations in the existing literature and suggest future
directions that would strengthen our understanding of the neurological sequelae of COVID-19. The presence of
neurological manifestations (symptoms, signs or diagnoses) both at the onset or during SARS-CoV-2 infection is
associated with a more severe disease, as demonstrated by a longer hospital stay, higher in-hospital death rate or the
continued presence of sequelae at discharge. Although biological mechanisms have been postulated for these
findings, evidence-based data are still lacking to clearly define the incidence, range of characteristics and outcomes of
these manifestations, particularly in non-hospitalized patients. In addition, data from low- and middle-income
countries are scarce, leading to uncertainties in the measure of neurological findings of COVID-19, with reference to
geography, ethnicity, socio-cultural settings, and health care arrangements. As a consequence, at present a specific
phenotype that would specify a post-COVID (or long-COVID) neurological syndrome has not yet been identified.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34674005
DOI: 10.1007/s00415-021-10848-4
10.1007/s00415-021-10848-4.
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68. Bek LM, Berentschot JC, Heijenbrok-Kal MH, et al. Symptoms persisting after hospitalization for COVID-19:
12 months interim results of the COFLOW study. medRxiv. 2021:2021.12.11.21267652. DOI:
10.1101/2021.12.11.21267652
ABSTRACT: Introduction A large proportion of patients experiences a wide range of sequelae after acute COVID-19
infection, especially after severe illness. The long-term health sequelae need to be assessed. Our objective was to
longitudinally assess persistence of symptoms and clusters of symptoms up to 12 months after hospitalization for
COVID-19, and to assess determinants of the main persistent symptoms.Methods In this multicenter prospective
cohort study patients with COVID-19 are followed up for 2 years with measurements at 3, 6, 12, and 24 months after
hospital discharge. Here, we present interim results regarding persistent symptoms up to 12 months. Symptoms were
clustered into physical, respiratory, cognitive and fatigue symptoms.Results We included 492 patients; mean age was
60.2±10.7 years, 335 (68.1%) males, median length of hospital stay 11 (6.0-27.0) days. At 3 months after discharge
97.0% of the patients had at least 1 persisting symptom, this declined to 95.5% and 92.0% at 6 and 12 months,
respectively (p=0.010). Muscle weakness, exertional dyspnea, fatigue, and memory and concentration problems were
the most prevalent symptoms with rates over 50% during follow-up. Over time, muscle weakness, hair loss, and
exertional dyspnea decreased significantly (p&amp;lt;0.001), while other symptoms, such as fatigue, concentration
and memory problems, anosmia, and ageusia persisted. Symptoms from the physical and respiratory cluster declined
significantly over time, in contrast to symptoms from the fatigue and cognitive clusters. Female gender was the most
important predictor of persistent symptoms and co-occurrence of symptoms from all clusters. Shorter hospital stay
and treatment with steroids were related with decreased muscle weakness; comorbidity and being employed were
related with increased fatigue; and shorter hospital stay and comorbidity were related with memory
problems.Conclusion The majority of patients experienced COVID-19 sequelae up to 12 months after hospitalization.
Whereas physical and respiratory symptoms showed slow gradual decline, fatigue and cognitive symptoms did not
evidently resolve over time. This finding stresses the importance of finding the underlying causes and effective
treatments for post-COVID condition, beside adequate COVID-19 prevention.Competing Interest StatementDr. Aerts
reports personal fees and non-financial support from msd, personal fees from bms, personal fees from boehringer
ingelheim, personal fees from amphera, personal fees from eli-lilly, personal fees from takeda, personal fees from
bayer, personal fees from roche, personal fees from astra zeneca, outside the submitted work; In addition, Dr. Aerts
has a patent allogenic tumor cell lysate licensed to amphera, a patent combination immunotherapy in cancer
pending, and a patent biomarker for immunotherapy pending. Other authors have nothing to disclose.Clinical
Protocols https://pubmed.ncbi.nlm.nih.gov/34419032/ Funding StatementThe study is funded by the COVID-19
Program Care and Prevention of The Netherlands Organization for Health Research and Development (ZonMw, grant
number 10430022010026), and Rijndam Rehabilitation and Laurens (both in Rotterdam, The Netherlands). The review
committee COVID-19 of the funding body has independently reviewed the study protocol. None of the funders have
a role in the study design, nor are involved in analysis and interpretation of data or writing of the manuscript.Author
DeclarationsI confirm all relevant ethical guidelines have been followed, and any necessary IRB and/or ethics
committee approvals have been obtained.YesThe details of the IRB/oversight body that provided approval or
exemption for the research described are given below:The Medical Ethics Committee of the Erasmus Medical Center
(MC) approved this study (MEC-2020-0487).I confirm that all necessary patient/participant consent has been obtained
and the appropriate institutional forms have been archived, and that any patient/participant/sample identifiers
included were not known to anyone (e.g., hospital staff, patients or pa ticipants themselves) outside the research
group so cannot be used to identify individuals.YesI understand that all clinical trials and any other prospective
interventional studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that
any such study reported in the manuscript has been registered and the trial registration ID is provided (note: if
posting a prospective study registered retrospectively, please provide a statement in the trial ID field explaining why
the study was not registered in advance).YesI have followed all appropriate research reporting guidelines and
uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent material as
supplementary files, if applicable.YesAll data produced in the present study are available upon reasonable request to
the authors
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69. Bellan M, Baricich A, Patrucco F, et al. Long-term sequelae are highly prevalent one year after
hospitalization for severe COVID-19. Sci Rep. 2021;11(1):22666.
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ABSTRACT: Many coronavirus disease 2019 (Covid-19) survivors show symptoms months after acute illness. The aim
of this work is to describe the clinical evolution of Covid-19, one year after discharge. We performed a prospective
cohort study on 238 patients previously hospitalized for Covid-19 pneumonia in 2020 who already underwent clinical
follow-up 4 months post-Covid-19. 200 consented to participate to a 12-months clinical assessment, including:
pulmonary function tests with diffusing lung capacity for carbon monoxide (DLCO); post-traumatic stress (PTS)
symptoms evaluation by the Impact of Event Scale (IES); motor function evaluation (by Short Physical Performance
Battery and 2 min walking test); chest Computed Tomography (CT). After 366 [363-369] days, 79 patients (39.5%)
reported at least one symptom. A DLCO < 80% was observed in 96 patients (49.0%). Severe DLCO impairment (<
60%) was reported in 20 patients (10.2%), related to extent of CT scan abnormalities. Some degree of motor
impairment was observed in 25.8% of subjects. 37/200 patients (18.5%) showed moderate-to-severe PTS symptoms.
In the time elapsed from 4 to 12 months after hospital discharge, motor function improves, while respiratory function
does not, being accompanied by evidence of lung structural damage. Symptoms remain highly prevalent one year
after acute illness. Copyright © 2021. The Author(s).
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8-021-01215-4&issn=20452322&isbn=&volume=11&issue=1&spage=22666&pages=22666&date=2021&title=Scientific+Reports&atitle=Long
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70. Bielova M, Maslak V, Gombita P, et al. Relative Low Incidence of Post-Covid Syndrome in Homeless
Infected During Second Wave in Spring 2021 During Covid-19. Lekarsky Obzor. 2021;70(12):454-6.
ABSTRACT: Chronic post-covid syndrome is long lasting however not life-threatening consequence of acute Covid 19
disease specially in those undergoing severe clinical course. A case report presents multidisciplinar approach and
minireview occurrence of chronic postcovid syndrome in a cohort of homeless from three sister cities. © 2021. All
Rights Reserved.
URL: https://search.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-1589897
71. Budhiraja S, Aggarwal M, Wig R, et al. Long Term Health Consequences of COVID-19 in Hospitalized
Patients from North India: A follow up study of upto 12 months. medRxiv. 2021:2021.06.21.21258543. DOI:
10.1101/2021.06.21.21258543
ABSTRACT: Background Long-COVID syndrome is now a real and pressing public health concern. We cannot reliably
predict who will recover quickly or suffer with mild debilitating long COVID-19 symptoms or battle life-threatening
complications. In order to address some of these questions, we studied the presence of symptoms and various
correlates in COVID-19 patients who were discharged from hospital, 3 months and up to 12 months after acute
COVID-19 illness.Methods This is an observational follow-up study of RT-PCR confirmed COVID-19 patients admitted
at 3 hospitals in north India between April – August 2020. Patients were interviewed telephonically using a
questionnaire regarding the post-COVID symptoms. The first tele-calling was done in the month of September 2020,
which corresponded to 4-16 weeks after disease onset. All those who reported presence of long COVID symptoms,
were followed-up with a second call, in the month of March 2021, corresponding to around 9-12 months after the
onset of disease.Results Of 990 patients who responded to the first call, 615 (62.2%) had mild illness, 227 (22.9%) had
moderate and 148 (15.0%) had severe COVID-19 illness at the time of admission. Nearly 40% (399) of these 990
patients reported at least one symptom at that time. Of these 399 long-COVID patients, 311 (almost 78%) responded
to the second follow-up. Nearly 8% reported ongoing symptomatic COVID, lasting 1-3 months and 32% patients
having post-COVID phase with symptoms lasting 3-12 months. Nearly 11% patients continued to have at least one
symptom even at the time of the second interview (9-12 months after the disease onset). Overall, we observed LongCOVID in almost 40% of our study group. Incidence of the symptoms in both the follow-ups remained almost same
across age-groups, gender, severity of illness at admission and presence of comorbidity, with no significant
association with any of them. Most common symptoms experienced in long COVID phase in our cohort were fatigue,
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myalgia, neuro-psychiatric symptoms like depression, anxiety, “brain fog” and sleep disorder, and breathlessness.
Fatigue was found to be significantly more often reported in the elderly population and in those patients who had a
severe COVID-19 illness at the time of admission. Persistence of breathlessness was also reported significantly more
often in those who had severe disease at the onset. The overall median duration of long COVID symptoms was 16.9
weeks with inter-quartile range of 12.4 to 35.6 weeks. The duration of symptom resolution was not associated with
age, gender or comorbidity but was significantly associated with severity of illness at the time of admission
(P=0.006).Conclusions Long-COVID is now being recognized as a new disease entity, which includes a constellation of
symptoms. Long-COVID was in almost 40% of our study group with no correlation to age, gender, comorbidities or to
the disease severity. The duration of symptom resolution was significantly associated with severity of illness at the
time of admission (P = 0.006). In our study, all patients reported minor symptoms such as fatigue, myalgia, neuropsychiatric symptoms like depression, anxiety, “brain fog” and sleep disorder and persistence of breathlessness.
Severe organ damage was not reported by our subjects. This might be the longest post-COVID follow-up study on a
sample of nearly 1000 cases from India.Competing Interest StatementThe authors have declared no competing
interest.Funding StatementThis study did not receive any financial contribution from any funding
agency/source.Author DeclarationsI confirm all relevant ethical guidelines have been followed, and any necessary IRB
and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that provided
approval or exemption for the research described are given below:The study titled Long term health consequences of
COVID19 in hospitalized patients from North India: A follow up study of upto 12 months was approved by the
Institutional Ethics Committee, Max Super Specialty Hospital (A unit Devki Devi Foundation); address: service floor,
office of Ethics Committee, East Block, Next to Conference Room, Max Super Speciality Hospital, Saket (A unit of Devki
Devi Foundation), 2, Press Enclave Road, Saket, New Delhi 110017 vide ref. no. BHR/RS/MSSH/DDF/SKT-2/IEC/IM/21
14, dated 18th June2021. This approval has been given as a no objection for publication of the manuscript. The IEC
has observed that study was given approval earlier by the same Ethics committee in the beginning on 20th April2020
vide ref. no. RS/MSSH/DDF/SKT-2/IEC/IM/20-16.I confirm that all necessary patient/participant consent has been
obtained and the appropriate institutional forms have been archived, and that any patient/participant/sample
identifiers included were not known to anyone (e.g., hospital staff, patients or participants themselves) outside the
research group so cannot be used to identify individuals.YesI understand that all clinical trials and any other
prospective interventional studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I
confirm that any such study reported in the manuscript has been registered and the trial registration ID is provided
(note: if posting a prospective study registered retrospectively, please provide a statement in the trial ID field
explaining why the study was not registered in advance).Yes I have followed all appropriate research reporting
guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent material
as supplementary files, if applicable.Yesall data available in manuscript
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72. Bussiere N, Mei J, Levesque-Boissonneault C, et al. Persisting Chemosensory Impairments in 366
Healthcare Workers Following COVID-19: An 11-Month Follow-up
Therapies for Long COVID in non-hospitalised individuals - from symptoms, patient-reported outcomes, and
immunology to targeted therapies (The TLC Study): Study protocol
Symptoms persisting after hospitalization for COVID-19: 12 months interim results of the COFLOW study
Changes in the trajectory of Long Covid symptoms following COVID-19 vaccination: community-based cohort
study
Differential impact of Covid-19 on incidence of diabetes mellitus and cardiovascular diseases in acute, postacute and long Covid-19: population-based cohort study in the United Kingdom. 2021.
ABSTRACT: Background and Objectives: Olfactory and gustatory dysfunctions (OD, GD) are prevalent symptoms
following COVID-19 and persist in 6%-44% of individuals in the first months after the infection. As only few reports
have described their prognosis more than 6 months later, the main objective of this study was to assess the
prevalence of OD and GD 11 months after COVID-19. We also aimed to determine test-retest reliability of subjective
chemosensory ratings for the follow-up of chemosensory sensitivity, as this measure is often used for remote followup. Method(s): Inclusion criteria included a PCR-confirmed SARS-CoV-2 infection; exclusion criteria were the presence
of other respiratory infections and chronic sinusitis. To assess whether OD and GD had changed compared to prepandemic levels, we designed an observational study and distributed an online questionnaire assessing quantitative
chemosensory function to healthcare workers 5 and 11 months after COVID-19. Specifically, we assessed olfaction,
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gustation, and trigeminal sensitivity (10-point visual analog scale) and function (4-point Likert scale) separately. We
further assessed clinically relevant OD using the Chemosensory Perception Test, a psychophysical test designed to
provide a reliable remote olfactory evaluation. Qualitative chemosensory dysfunction was also assessed. Result(s): We
included a total of 366 participants (mean age of 44.8 years old (SD: 11.7)). They completed the last online
questionnaire 10.6 months (SD: 0.7) after the onset of COVID-19 symptoms. Of all participants, 307 (83.9%) and 301
(82.2%) individuals retrospectively reported lower olfactory or gustatory sensitivity during the acute phase of COVID19. Eleven months later, 184 (50.3%) and 163 (44.5%) indicated reduced chemosensory sensitivity, 32.2% reported
impairment of olfactory function while 24.9% exhibited clinically relevant OD. Three variables predicted OD at followup, namely chest pain and GD during COVID-19 and presence of phantosmia at 5 months. Olfactory sensitivity ratings
had a high test-retest reliability (intraclass correlation coefficient: 0.818 (95% CI: 0.760 - 0.860)) Discussion: This study
suggests that chemosensory dysfunctions persist in a third of COVID-19 patients 11 months after COVID-19.
Subjective measures have a high test-retest reliability and thus can be used to monitor post-COVID-19 OD. OD
appears to be a common long-term symptom of COVID-19 important to consider when treating patients.Copyright
The copyright holder for this preprint is the author/funder, who has granted medRxiv a license to display the preprint
in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.
Introduction Individuals with COVID-19 frequently experience symptoms and impaired quality of life beyond 4-12
weeks, commonly referred to as Long COVID. Whether Long COVID is one or several distinct syndromes is unknown.
Establishing the evidence base for appropriate therapies is needed. We aim to evaluate the symptom burden and
underlying pathophysiology of Long COVID syndromes in non-hospitalised individuals and evaluate potential
therapies. Methods and analysis A cohort of 4000 non-hospitalised individuals with a past COVID-19 diagnosis and
1000 matched controls will be selected from anonymised primary care records from the Clinical Practice Research
Datalink (CPRD) and invited by their general practitioners to participate on a digital platform (Atom5TM). Individuals
will report symptoms, quality of life, work capability, and patient reported outcome measures. Data will be collected
monthly for one year. Statistical clustering methods will be used to identify distinct Long COVID symptom clusters.
Individuals from the four most prevalent clusters and two control groups will be invited to participate in the BioWear
sub-study which will further phenotype Long COVID symptom clusters by measurement of immunological parameters
and actigraphy. We will review existing evidence on interventions for post-viral syndromes and Long COVID to map
and prioritise interventions for each newly characterised Long COVID syndrome. Recommendations will be made
using the cumulated evidence in an expert consensus workshop. A virtual supportive intervention will be coproduced
with patients and health service providers for future evaluation. Individuals with lived experience of Long COVID will
be involved throughout this programme through a patient and public involvement group. Ethics and dissemination
Ethical approval was obtained from the Solihull Research Ethics Committee, West Midlands (21/WM/0203). The study
is registered on the ISRCTN Registry (1567490). Research findings will be presented at international conferences, in
peer-reviewed journals, to Long COVID patient support groups and to policymakers.Copyright The copyright holder
for this preprint is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. It is
made available under a CC-BY-NC-ND 4.0 International license.
Introduction: A large proportion of patients experiences a wide range of sequelae after acute COVID-19 infection,
especially after severe illness. The long-term health sequelae need to be assessed. Our objective was to longitudinally
assess persistence of symptoms and clusters of symptoms up to 12 months after hospitalization for COVID-19, and to
assess determinants of the main persistent symptoms. Method(s): In this multicenter prospective cohort study
patients with COVID-19 are followed up for 2 years with measurements at 3, 6, 12, and 24 months after hospital
discharge. Here, we present interim results regarding persistent symptoms up to 12 months. Symptoms were
clustered into physical, respiratory, cognitive and fatigue symptoms. Result(s): We included 492 patients; mean age
was 60.2+/-10.7 years, 335 (68.1%) males, median length of hospital stay 11 (6.0-27.0) days. At 3 months after
discharge 97.0% of the patients had at least 1 persisting symptom, this declined to 95.5% and 92.0% at 6 and 12
months, respectively (p=0.010). Muscle weakness, exertional dyspnea, fatigue, and memory and concentration
problems were the most prevalent symptoms with rates over 50% during follow-up. Over time, muscle weakness, hair
loss, and exertional dyspnea decreased significantly (p<0.001), while other symptoms, such as fatigue, concentration
and memory problems, anosmia, and ageusia persisted. Symptoms from the physical and respiratory cluster declined
significantly over time, in contrast to symptoms from the fatigue and cognitive clusters. Female gender was the most
important predictor of persistent symptoms and co-occurrence of symptoms from all clusters. Shorter hospital stay
and treatment with steroids were related with decreased muscle weakness; comorbidity and being employed were
related with increased fatigue; and shorter hospital stay and comorbidity were related with memory problems.
Conclusion(s): The majority of patients experienced COVID-19 sequelae up to 12 months after hospitalization.
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Whereas physical and respiratory symptoms showed slow gradual decline, fatigue and cognitive symptoms did not
evidently resolve over time. This finding stresses the importance of finding the underlying causes and effective
treatments for post-COVID condition, beside adequate COVID-19 prevention.Copyright The copyright holder for this
preprint is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. All rights
reserved. No reuse allowed without permission.
Objective: To estimate associations between COVID-19 vaccination and Long Covid symptoms in adults who were
infected with SARS-CoV-2 prior to vaccination. Design(s): Observational cohort study using individual-level
interrupted time series analysis. Setting(s): Random sample from the community population of the UK. Participant(s):
28,356 COVID-19 Infection Survey participants (mean age 46 years, 56% female, 89% white) aged 18 to 69 years who
received at least their first vaccination after test-confirmed infection. Main Outcome Measure(s): Presence of long
Covid symptoms at least 12 weeks after infection over the follow-up period 3 February to 5 September 2021.
Result(s): Median follow-up was 141 days from first vaccination (among all participants) and 67 days from second
vaccination (84% of participants). First vaccination was associated with an initial 12.8% decrease (95% confidence
interval: -18.6% to -6.6%) in the odds of Long Covid, but increasing by 0.3% (-0.6% to +1.2%) per week after the first
dose. Second vaccination was associated with an 8.8% decrease (-14.1% to -3.1%) in the odds of Long Covid, with the
odds subsequently decreasing by 0.8% (-1.2% to -0.4%) per week. There was no statistical evidence of heterogeneity
in associations between vaccination and Long Covid by socio-demographic characteristics, health status, whether
hospitalised with acute COVID-19, vaccine type (adenovirus vector or mRNA), or duration from infection to
vaccination. Conclusion(s): The likelihood of Long Covid symptoms reduced after COVID-19 vaccination, and the
improvement was sustained over the follow-up period after the second dose. Vaccination may contribute to a
reduction in the population health burden of Long Covid, though longer follow-up time is needed.Copyright The
copyright holder for this preprint is the author/funder, who has granted medRxiv a license to display the preprint in
perpetuity. It is made available under a CC-BY 4.0 International license.
Objective: This study aimed to estimate the incidence of new diabetes mellitus (DM) and cardiovascular diseases
(CVD) up to one year after Covid-19 compared with matched controls. Method(s): A cohort study was conducted
using electronic records for 1,473 family practices with a population of 14.9 million. Covid-19 patients without DM or
CVD were individually matched with controls and followed up to October 2021. A difference-in-difference analysis
estimated the net effect of Covid-19 allowing for baseline differences and covariates. Result(s): There were 372,816
Covid-19 patients, with 2,935 CVD and 3,139 DM events, and 372,816 matched controls with 1,193 CVD and 1,861 DM
events following the index date. Net incidence of DM increased in acute Covid-19 up to four weeks from index date
(adjusted rate ratio, RR 1.71, 1.40 to 2.10) and remained elevated in post-acute (five to 12 weeks from index date; RR
1.17, 1.01 to 1.36) and long-Covid-19 (13 to 52 weeks, 1.20, 1.09 to 1.31). Acute Covid-19 was associated with net
increased CVD incidence (RR 6.02, 95% confidence interval 4.84 to 7.47) including pulmonary embolism (RR 14.5, 7.72
to 27.4), atrial arrythmias (6.58, 3.78 to 11.4) and venous thromboses (5.44, 3.22 to 9.17). CVD incidence declined in
post-acute Covid-19 (1.68, 1.41 to 2.01) and showed no net increase in long Covid-19 (0.95, 0.85 to 1.06).
Conclusion(s): DM incidence remains elevated up to one year following Covid-19. CVD is increased early after Covid19 mainly from pulmonary embolism, atrial arrhythmias and venous thromboses.Copyright The copyright holder for
this preprint is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. It is made
available under a CC-BY 4.0 International license.
73. Cabrera Martimbianco AL, Pacheco RL, Bagattini AM, et al. Frequency, signs and symptoms, and criteria
adopted for long COVID-19: A systematic review. Int J Clin Pract. 2021;75(10):e14357. DOI: 10.1111/ijcp.14357
10.1111/ijcp.14357. Epub 2021 Jun 2.
ABSTRACT: AIMS: To identify, systematically evaluate and summarise the best available evidence on the frequency of
long COVID-19 (post-acute COVID-19 syndrome), its clinical manifestations, and the criteria used for diagnosis.
METHODS: Systematic review conducted with a comprehensive search including formal databases, COVID-19 or
SARS-CoV-2 data sources, grey literature, and manual search. We considered for inclusion clinical trials, observational
longitudinal comparative and non-comparative studies, cross-sectional, before-and-after, and case series. We
assessed the methodological quality by specific tools based on the study designs. We presented the results as a
narrative synthesis regarding the frequency and duration of long COVID-19, signs and symptoms, criteria used for
diagnosis, and potential risk factors. RESULTS: We included 25 observational studies with moderate to high
methodological quality, considering 5440 participants. The frequency of long COVID-19 ranged from 4.7% to 80%,
and the most prevalent signs/symptoms were chest pain (up to 89%), fatigue (up to 65%), dyspnea (up to 61%), and
cough and sputum production (up to 59%). Temporal criteria used to define long COVID-19 varied from 3 to 24

Evidence Search Report: EMP210601v002 ESR

43

weeks after acute phase or hospital discharge. Potentially associated risk factors were old age, female sex, severe
clinical status, a high number of comorbidities, hospital admission, and oxygen supplementation at the acute phase.
However, limitations related to study designs added uncertainty to this finding. None of the studies assessed the
duration of signs/symptoms. CONCLUSION: The frequency of long COVID-19 reached up to 80% over the studies
included and occurred between 3 and 24 weeks after acute phase or hospital discharge. Chest pain, fatigue, dyspnea,
and cough were the most reported clinical manifestations attributed to the condition. Based on these systematic
review findings, there is an urgent need to understand this emerging, complex and challenging medical condition.
Proposals for diagnostic criteria and standard terminology are welcome.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33977626
DOI: 10.1111/ijcp.14357
10.1111/ijcp.14357. Epub 2021 Jun 2.
74. Chen C, Haupert SR, Zimmermann L, et al. Global prevalence of post-acute sequelae of COVID-19 (PASC)
or long COVID: A meta-analysis and systematic review. medRxiv. 2021;16.
ABSTRACT: Importance As SARS-CoV-2 pervades worldwide, considerable focus has been placed on the longer
lasting health effects of the virus on the human host and on the anticipated healthcare needs. Objective The primary
aim of this study is to examine the prevalence of post-acute sequelae of COVID-19 (PASC), commonly known as long
COVID, across the world and to assess geographic heterogeneities through a systematic review and meta-analysis. A
second aim is to provide prevalence estimates for individual symptoms that have been commonly reported as PASC,
based on the existing literature. Data Sources PubMed, Embase, and iSearch for preprints from medRxiv, bioRxiv,
SSRN, and others, were searched on July 5, 2021 with verification extending to August 12, 2021. Study Selection
Studies written in English that consider PASC (indexed as ailments persisting at least 28 days after diagnosis or
recovery for SARS-CoV-2 infection) and that examine corresponding prevalence, risk factors, duration, or associated
symptoms were included. A total of 40 studies were included with 9 from North America, 1 from South America, 17
from Europe, 11 from Asia, and 2 from other regions. Data Extraction and Synthesis Data extraction was performed
and separately cross-validated on the following data elements: title, journal, authors, date of publication, outcomes,
and characteristics related to the study sample and study design. Using a random effects framework for meta-analysis
with DerSimonian-Laird pooled inverse-variance weighted estimator, we provide an interval estimate of PASC
prevalence, globally, and across regions. This meta-analysis considers variation in PASC prevalence by hospitalization
status during the acute phase of infection, duration of symptoms, and specific symptom categories. Main Outcomes
and Measures Prevalence of PASC worldwide and stratified by regions. Results Global estimated pooled PASC
prevalence derived from the estimates presented in 29 studies was 0.43 (95% confidence interval [CI]: 0.35, 0.63), with
a higher pooled PASC prevalence estimate of 0.57 (95% CI: 0.45, 0.68), among those hospitalized during the acute
phase of infection. Females were estimated to have higher pooled PASC prevalence than males (0.49 [95% CI: 0.35,
0.63] versus 0.37 [95% CI: 0.24, 0.51], respectively). Regional pooled PASC prevalence estimates in descending order
were 0.49 (95% CI: 0.21, 0.42) for Asia, 0.44 (95% CI: 0.30, 0.59) for Europe, and 0.30 (95% CI: 0.32, 0.66) for North
America. Global pooled PASC prevalence for 30, 60, 90, and 120 days after index test positive date were estimated to
be 0.36 (95% CI: 0.25, 0.48), 0.24 (95% CI: 0.13, 0.39), 0.29 (95% CI: 0.12, 0.57) and 0.51 (95% CI: 0.42, 0.59),
respectively. Among commonly reported PASC symptoms, fatigue and dyspnea were reported most frequently, with a
prevalence of 0.23 (95% CI: 0.13, 0.38) and 0.13 (95% CI: 0.09, 0.19), respectively. Conclusions and Relevance The
findings of this meta-analysis suggest that, worldwide, PASC comprises a significant fraction (0.43 [95% CI: 0.35, 0.63])
of COVID-19 tested positive cases and more than half of hospitalized COVID-19 cases, based on available literature as
of August 12, 2021. Geographic differences appear to exist, as lowest to highest PASC prevalence is observed for
North America (0.30 [95% CI: 0.32, 0.66]) to Asia (0.49 [95% CI: 0.21, 0.42]). The case-mix across studies, in terms of
COVID-19 severity during the acute phase of infection and variation in the clinical definition of PASC, may explain
some of these differences. Nonetheless, the health effects of COVID-19 appear to be prolonged and can exert marked
stress on the healthcare system, with 237M reported COVID-19 cases worldwide as of October 12, 2021.Copyright The
copyright holder for this preprint is the author/funder, who has granted medRxiv a license to display the preprint in
perpetuity. It is made available under a CC-BY 4.0 International license.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1101%2F2021.11.15.2126
6377&issn=&isbn=&volume=&issue=&spage=&pages=&date=2021&title=medRxiv&atitle=Global+prevalence+of
+post-acute+sequelae+of+COVID-19+%28PASC%29+or+long+COVID%3A+A+metaanalysis+and+systematic+review&aulast=Chen&pid=%3Cauthor%3EChen+C.%3BHaupert+S.R.%3BZimmermann+L.
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75. Dai S, Zhao B, Liu D, et al. Follow-Up Study of the Cardiopulmonary and Psychological Outcomes of
COVID-19 Survivors Six Months After Discharge in Sichuan, China. Int J Gen Med. 2021;14:7207-17. DOI:
10.2147/IJGM.S337604
10.2147/IJGM.S337604. eCollection 2021.
ABSTRACT: Purpose: Some studies have shown that patients with coronavirus disease 2019 (COVID-19) still have
sequelae after discharge. However, little is known about the long-term physical and psychological sequelae of
patients, especially factors that influenced the prognosis. Patients and Methods: Patients with COVID-19 were
followed up for 6 months. The psychological status of patients was evaluated by DASS-21 questionnaire, while
physical functions were determined using medical history, laboratory examination, thoracic computed tomography
(CT), and echocardiography. Results: Fifty patients infected with COVID-19 were enrolled, and 11 (22%) patients still
showed symptoms related to COVID-19. The mean contents (cells/ul) of CD3+ cells, CD4+ and CD8+ T, B
lymphocytes and NK cells of the survivors elevated significantly after 6-month discharge (P < 0.001). The frequency of
ground-glass opacities and consolidations decreased from 90% to 42% (P < 0.001), and 54% to 20%, (P = 0.001),
respectively, while the changes of reticulation and bronchiectasis were insignificant (P > 0.05). The frequency of left
ventricular diastolic dysfunction decreased from 40% to 15% (P = 0.002). Depression was observed in 5 (12.5%)
participants, stress in 3 (7.5%), anxiety in 6 (15%), and among them 1 (2.5%) showed extremely severe anxiety.
Covariation analysis elucidated age might be a risk factor (OR: 1.09, 95% CI: 1.01-1.18, P = 0.038), while NK cell was a
good prognostic factor for pulmonary recovery. The comorbidities were significantly positive correlated with persist
pulmonary damage (r = 0.33, P = 0.020). Compared with patients with antiviral therapy, patients without antiviral
therapy had higher anxiety score (3 vs 0, P = 0.033). Conclusion: After 6-month discharge, the persisting
cardiopulmonary damage was observed in recovery patients, and psychological implications should not be ignored.
Age, comorbidities, NK cell and antiviral therapy might be associated with the prognosis of COVID-19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34737616
DOI: 10.2147/IJGM.S337604
10.2147/IJGM.S337604. eCollection 2021.
76. Daniel A, Charlotte B, Koen BP, et al. Changes in the trajectory of Long Covid symptoms following COVID19 vaccination: community-based cohort study. 2021.
ABSTRACT: ObjectiveTo estimate associations between COVID-19 vaccination and Long Covid symptoms in adults
who were infected with SARS-CoV-2 prior to vaccination. DesignObservational cohort study using individual-level
interrupted time series analysis. SettingRandom sample from the community population of the UK. Participants28,356
COVID-19 Infection Survey participants (mean age 46 years, 56% female, 89% white) aged 18 to 69 years who
received at least their first vaccination after test-confirmed infection. Main outcome measuresPresence of long Covid
symptoms at least 12 weeks after infection over the follow-up period 3 February to 5 September 2021. ResultsMedian
follow-up was 141 days from first vaccination (among all participants) and 67 days from second vaccination (84% of
participants). First vaccination was associated with an initial 12.8% decrease (95% confidence interval: -18.6% to 6.6%) in the odds of Long Covid, but increasing by 0.3% (-0.6% to +1.2%) per week after the first dose. Second
vaccination was associated with an 8.8% decrease (-14.1% to -3.1%) in the odds of Long Covid, with the odds
subsequently decreasing by 0.8% (-1.2% to -0.4%) per week. There was no statistical evidence of heterogeneity in
associations between vaccination and Long Covid by socio-demographic characteristics, health status, whether
hospitalised with acute COVID-19, vaccine type (adenovirus vector or mRNA), or duration from infection to
vaccination. ConclusionsThe likelihood of Long Covid symptoms reduced after COVID-19 vaccination, and the
improvement was sustained over the follow-up period after the second dose. Vaccination may contribute to a
reduction in the population health burden of Long Covid, though longer follow-up time is needed. Summary
boxWhat is already known on this topic O_LICOVID-19 vaccines are effective at reducing rates of SARS-CoV-2
infection, transmission, hospitalisation, and death C_LIO_LIThe incidence of Long Covid may be reduced if infected
after vaccination, but the relationship between vaccination and pre-existing long COVID symptoms is unclear, as
published studies are generally small and with self-selected participants C_LI What this study adds O_LIThe likelihood
of Long Covid symptoms reduced after COVID-19 vaccination, and the improvement was sustained over the followup period after the second dose C_LIO_LIThere was no evidence of differences in this relationship by sociodemographic characteristics, health-related factors, vaccine type, or duration from infection to vaccination
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C_LIO_LIAlthough causality cannot be inferred from this observational evidence, vaccination may contribute to a
reduction in the population health burden of Long Covid; further research is needed to understand the biological
mechanisms that may ultimately contribute to the development of therapeutics for Long Covid C_LI
URL: https://medrxiv.org/cgi/content/short/2021.12.09.21267516
77. Darcis G, Bouquegneau A, Maes N, et al. Long-term clinical follow-up of patients suffering from moderateto-severe COVID-19 infection: a monocentric prospective observational cohort study. Int J Infect Dis.
2021;109:209-16. DOI: 10.1016/j.ijid.2021.07.016
10.1016/j.ijid.2021.07.016. Epub 2021 Jul 14.
ABSTRACT: OBJECTIVES: Various symptoms and considerable organ dysfunction persist following infection with
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2). Uncertainty remains about the potential mid- and
long-term health sequelae. This prospective study of patients hospitalized with coronavirus disease 2019 (COVID-19)
in Liege University Hospital, Belgium aimed to determine the persistent consequences of COVID-19. METHODS:
Patients admitted to the University Hospital of Liege with moderate-to-severe confirmed COVID-19, discharged
between 2 March and 1 October 2020, were recruited prospectively. Follow-up at 3 and 6 months after hospital
discharge included demographic and clinical data, biological data, pulmonary function tests (PFTs) and highresolution computed tomography (CT) scans of the chest. RESULTS: In total, 199 individuals were included in the
analysis. Most patients received oxygen supplementation (80.4%). Six months after discharge, 47% and 32% of
patients still had exertional dyspnoea and fatigue. PFTs at 3-month follow-up revealed a reduced diffusion capacity of
carbon monoxide (mean 71.6 +/- 18.6%), and this increased significantly at 6-month follow-up (P<0.0001). Chest CT
scans showed a high prevalence (68.9% of the cohort) of persistent abnormalities, mainly ground glass opacities.
Duration of hospitalization, intensive care unit admission and mechanical ventilation were not associated with the
persistence of symptoms 3 months after discharge. CONCLUSION: The prevalence of persistent symptoms following
hospitalization with COVID-19 is high and stable for up to 6 months after discharge. However, biological, functional
and iconographic abnormalities improved significantly over time.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34273510
DOI: 10.1016/j.ijid.2021.07.016
10.1016/j.ijid.2021.07.016. Epub 2021 Jul 14.
78. Davin-Casalena B, Lutaud R, Scronias D, et al. French General Practitioners Frequently See Patients with
Long-COVID. J Am Board Fam Med. 2021;34(5):1010-3. DOI: 10.3122/jabfm.2021.05.210142
10.3122/jabfm.2021.05.210142.
ABSTRACT: A second epidemic has appeared among some patients infected with COVID-19 persistent disorders,
commonly called "long COVID syndrome." Our study sought to identify the proportion of French GPs dealing with
patients with potential long COVID syndrome and their symptoms in an online cross-sectional questionnaire-based
survey among a representative national panel of GPs. The majority (53.8%) reported at least 1 patient with COVID-19
and persistent symptoms, and 33% 2 or more such patients. Their most frequent symptoms were respiratory
difficulties (60.6%), psychological distress (42.8%), and anosmia-dysgeusia (40.8%). Long COVID syndrome's
recognition, management, and rehabilitation are priorities requiring effective coordination between primary and
secondary care.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34535526
DOI: 10.3122/jabfm.2021.05.210142
10.3122/jabfm.2021.05.210142.
79. Davis HE, Assaf GS, McCorkell L, et al. Characterizing long COVID in an international cohort: 7 months of
symptoms and their impact. EClinicalMedicine. 2021;38:101019. DOI: 10.1016/j.eclinm.2021.101019
10.1016/j.eclinm.2021.101019. Epub 2021 Jul 15.
ABSTRACT: Background: A significant number of patients with COVID-19 experience prolonged symptoms, known as
Long COVID. Few systematic studies have investigated this population, particularly in outpatient settings. Hence,
relatively little is known about symptom makeup and severity, expected clinical course, impact on daily functioning,
and return to baseline health. Methods: We conducted an online survey of people with suspected and confirmed
COVID-19, distributed via COVID-19 support groups (e.g. Body Politic, Long COVID Support Group, Long Haul COVID
Fighters) and social media (e.g. Twitter, Facebook). Data were collected from September 6, 2020 to November 25,
2020. We analyzed responses from 3762 participants with confirmed (diagnostic/antibody positive; 1020) or
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suspected (diagnostic/antibody negative or untested; 2742) COVID-19, from 56 countries, with illness lasting over 28
days and onset prior to June 2020. We estimated the prevalence of 203 symptoms in 10 organ systems and traced 66
symptoms over seven months. We measured the impact on life, work, and return to baseline health. Findings: For the
majority of respondents (>91%), the time to recovery exceeded 35 weeks. During their illness, participants
experienced an average of 55.9+/- 25.5 (mean+/-STD) symptoms, across an average of 9.1 organ systems. The most
frequent symptoms after month 6 were fatigue, post-exertional malaise, and cognitive dysfunction. Symptoms varied
in their prevalence over time, and we identified three symptom clusters, each with a characteristic temporal profile.
85.9% of participants (95% CI, 84.8% to 87.0%) experienced relapses, primarily triggered by exercise, physical or
mental activity, and stress. 86.7% (85.6% to 92.5%) of unrecovered respondents were experiencing fatigue at the time
of survey, compared to 44.7% (38.5% to 50.5%) of recovered respondents. 1700 respondents (45.2%) required a
reduced work schedule compared to pre-illness, and an additional 839 (22.3%) were not working at the time of survey
due to illness. Cognitive dysfunction or memory issues were common across all age groups (~88%). Except for loss of
smell and taste, the prevalence and trajectory of all symptoms were similar between groups with confirmed and
suspected COVID-19. Interpretation: Patients with Long COVID report prolonged, multisystem involvement and
significant disability. By seven months, many patients have not yet recovered (mainly from systemic and
neurological/cognitive symptoms), have not returned to previous levels of work, and continue to experience
significant symptom burden. Funding: All authors contributed to this work in a voluntary capacity. The cost of survey
hosting (on Qualtrics) and publication fee was covered by AA's research grant (Wellcome Trust/Gatsby Charity via
Sainsbury Wellcome center, UCL).
URL: https://www.ncbi.nlm.nih.gov/pubmed/34308300
DOI: 10.1016/j.eclinm.2021.101019
10.1016/j.eclinm.2021.101019. Epub 2021 Jul 15.
80. Del Brutto OH, Rumbea DA, Recalde BY, et al. Cognitive sequelae of long COVID may not be permanent: A
prospective study. Eur J Neurol. 2021. DOI: 10.1111/ene.15215
10.1111/ene.15215.
ABSTRACT: BACKGROUND AND PURPOSE: Cognitive decline is a recognized manifestation of long COVID, even
among patients who experience mild disease. However, there is no evidence regarding the length of cognitive decline
in these patients. This study aimed to assess whether COVID-19-related cognitive decline is a permanent deficit or if it
improves over time. METHODS: Cognitive performance was evaluated by means of the Montreal Cognitive
Assessment (MoCA) in COVID-19 survivors and noninfected individuals. All study participants had four cognitive
evaluations, two of them before the pandemic and the other two, 6 and 18 months after the initial SARS-CoV-2
outbreak infection in the village. Linear mixed effects models for longitudinal data were fitted to assess differences in
cognitive performance across COVID-19 survivors and noninfected individuals. RESULTS: The study included 78
participants, 50 with history of mild COVID-19 and 28 without. There was a significant-likely age-related-decline in
MoCA scores between the two prepandemic tests (beta = -1.53, 95% confidence interval [CI] = -2.14 to -0.92, p <
0.001), which did not differ across individuals who later developed COVID-19 when compared to noninfected
individuals. Six months after infection, only COVID-19 survivors had a significant decline in MoCA scores (beta = -1.37,
95% CI = -2.14 to -0.61, p < 0.001), which reversed after 1 additional year of follow-up (beta = 0.66, 95% CI = -0.11 to
1.42, p = 0.092). No differences were noticed among noninfected individuals when both postpandemic MoCA scores
were compared. CONCLUSIONS: Study results suggest that long COVID-related cognitive decline may spontaneously
improve over time.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34918425
DOI: 10.1111/ene.15215
10.1111/ene.15215.
81. Domingo FR, Waddell LA, Cheung AM, et al. Prevalence of long-term effects in individuals diagnosed with
COVID-19: a living systematic review. medRxiv. 2021:2021.06.03.21258317. DOI:
10.1101/2021.06.03.21258317
ABSTRACT: Background Patients have described symptoms persisting or recurring for weeks after acute COVID-19
illness referred to as post COVID-19 conditions. The objective of this living systematic review is to document the
prevalence of post COVID-19 conditions 4-12 weeks (short-term) and &amp;gt;12 weeks (long-term) after COVID-19
diagnosis.Methods We conducted a systematic review of primary peer-reviewed published literature reporting on the
prevalence of the symptoms, sequelae and difficulties conducting usual activities ≥4 weeks after COVID-19 diagnosis.
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We adapted a previous search strategy used by the U.K. National Institute for Health and Care Excellence and
updated it to search for new research published until January 15, 2021 in Embase, Medline, PsychInfo, and Cochrane
Central. Two independent reviewers screened references; one reviewer extracted data and assessed risk of bias and
certainty in the evidence while another verified them. Prevalence data from laboratory-confirmed individuals were
meta-analyzed, where appropriate, using a random effects model and synthesized separately in the short- and longterm periods after COVID-19 diagnosis; data from clinically-diagnosed populations were synthesized
narratively.Results Of the 2807 unique citations, 36 observational studies met our inclusion criteria. Over 100 post
COVID-19 conditions were reported in laboratory-confirmed individuals. Eighty-three percent (95%CI: 65-93%; low
certainty) and 56% (95%CI: 34-75%; very low certainty) reported persistence or presence of one or more symptoms in
the short- and long-term, respectively. The most prevalent symptoms in both periods included: fatigue, general pain
or discomfort, sleep disturbances, shortness of breath and anxiety or depression (point estimates ranging from 2251%; low to very low certainty).Interpretation Our data indicate that a substantial proportion of individuals reported a
variety of symptoms ≥4 weeks after COVID-19 diagnosis. Due to low certainty in the evidence, further research is
needed to determine the true burden of post COVID-19 conditions.Competing Interest StatementThe authors have
declared no competing interest.Funding StatementFunding for the conduct of this review is provided by the Public
Health Agency of Canada.Author DeclarationsI confirm all relevant ethical guidelines have been followed, and any
necessary IRB and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that
provided approval or exemption for the research described are given below:Approvals for the conduct of this
systematic review were provided by the Public Health Agency of Canada.All necessary patient/participant consent has
been obtained and the appropriate institutional forms have been archived.YesI understand that all clinical trials and
any other prospective interventional studies must be registered with an ICMJE-approved registry, such as
ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent
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corresponding author, FRD, upon reasonable request.
URL: http://medrxiv.org/content/early/2021/06/06/2021.06.03.21258317.abstract
DOI: 10.1101/2021.06.03.21258317
82. Dreyer NA, Petruski-Ivleva N, Albert L, et al. Persistence of COVID-19 symptoms 90 days post-acute
infection: Insights from a community-based registry. Pharmacoepidemiol Drug Saf. 2021;30(SUPPL 1):26.
ABSTRACT: Background: A recent study reported that 87% of patients had >1 symptom 60 days after COVID-19
hospitalization, most often fatigue and dyspnea. Less is known about symptom persistence among those in the
community. Objective(s): To describe symptom resolution among participants in an online community-based COVID19 registry in the US consisting mostly of non-hospitalized individuals. Method(s): Social media was used to recruit
adult volunteers with exposure or who had tested positive for COVID-19 (www. helpstopCOVID19.com). Respondents
reported demographics, medical history, medication use at enrollment, COVID-19 symptoms and severity (4-point
scale), and test results periodically for 90 days. Presence of symptoms at enrollment and at 7 (+/-3), 14 (+/-5), and 90
(+/-10) days thereafter are described for those who reported a positive COVID-19 test or hospitalization prior to
enrollment. Result(s): Of 21,021 people enrolled between April, 2020-February, 2021, 4,713 reported a positive test
result or COVID-19-related hospitalization at enrollment and met data quality criteria. A total of 1,647 participants
completed at least 1 follow-up (day 7 (+/-3): n=1,428; day 14 (+/-5): n=873; day 90 (+/-10): n=135). On average,
participants were 42 years old (SD 12), 87% female, 83% White, 15% Hispanic/Latino; 74% were overweight or obese,
10% smokers, 7% were taking medications for lung disease, and 6% reported a hospitalization. Participants tested
positive a median [IQR] of 5 [2; 12] days prior to enrollment. At enrollment, the most commonly reported symptoms
were fatigue (70%), cough and nasal congestion (56%). Almost 50% reported aches and pains, loss of taste and smell,
and a third reported shortness of breath, fever, or gastrointestinal (GI) symptoms (diarrhea, vomiting, or nausea). A
substantial decrease was observed for all symptoms by day 7, with further decline around day 14. By 14 days, two
thirds of symptomatic participants experienced resolution of sore throat, runny nose, and fever; fatigue, cough and
congestion resolved for a third; <10% continued to experience GI symptoms. Among those with 90 days of follow-up,
all reported still experiencing at least one symptom with 38% reporting persistent fatigue, 20% shortness of breath,
14% loss of smell and 15% loss of taste. Of those still reporting fatigue around day 90, 22% ranked their fatigue as
moderate or severe. Conclusion(s): Approximately 3 months post infection, most commonly reported persistent
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symptoms were fatigue, loss of taste or smell, and shortness of breath. Notably, participants engaging in a survey for
a longer time may be selecting for those still symptomatic.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1002%2Fpds.5305&issn=
10991557&isbn=&volume=30&issue=SUPPL+1&spage=26&pages=26&date=2021&title=Pharmacoepidemiology+and+
Drug+Safety&atitle=Persistence+of+COVID-19+symptoms+90+days+postacute+infection%3A+Insights+from+a+communitybased+registry&aulast=Dreyer&pid=%3Cauthor%3EDreyer+N.A.%3BPetruskiIvleva+N.%3BAlbert+L.%3BBrinkley+E.%3BMohamed+D.%3BMack+C.D.%3BReynolds+M.%3C%2Fauthor%3E%3CAN
%3E636200063%3C%2FAN%3E%3CDT%3EConference+Abstract%3C%2FDT%3E
83. Eldridge E, Corbett E, Jones J, et al. Characterizing "long-COVID" using real world data: Post-discharge
clinical course among patients initially hospitalized for COVID-19. Pharmacoepidemiol Drug Saf.
2021;30(SUPPL 1):165.
ABSTRACT: Background: Emerging evidence suggests that a growing number of patients experience long-term
adverse effects from COVID-19. However, clinical characteristics of these late sequelae remain ill-defined. The
increasing aggregation of real-world data (RWD) including electronic medical records (EMR) from multiple health
systems represents an opportunity to characterize at scale the range of medically attended disease processes,
symptoms, and predisposing factors that may benefit from treatment. Objective(s): Among patients initially
hospitalized for COVID-19, describe post-discharge clinical course including: (1) incidence and reason for readmission,
(2) death, and (3) other health care utilization (COVID-19 testing and results, ambulatory encounters,
pharmacotherapy course). Method(s): This retrospective cohort analysis uses data from Health Catalyst's COVID-19
EMR Database, a longitudinal patient-level database containing data from 18 U.S. provider systems, containing
>400,000 patients (as of 01/10/2021) with COVID-19 confirmed by lab test or ICD-10 diagnosis. We identified
hospitalized patients with a primary discharge diagnosis of U07.1 who were discharged alive between 01/01/2020 09/10/2020. Eligible patients were followed for up to 90 days post-discharge. Associations between patient
characteristics at index hospitalization and selected outcomes (readmission, death) were evaluated using proportional
hazards regression. Result(s): Among 10,315 patients hospitalized with COVID-19, 39.7% had a subsequent hospitalbased interaction (12.4% readmitted; 27.3% with other hospital-based care) and 4.3% expired within 90 days postdischarge. Of patients readmitted, 41.7% were readmitted within 7 days, 32.4% within 8-30 days, and 26.0% within 3190 days. Overall, compared with patients with no readmission, patients readmitted were older (mean: 65 vs 59 years)
and more likely to be Black or African American (16.7% vs. 13.5%). Common ICD-10 diagnoses (at 3-digit level) at
readmit included: Z79 Long-term drug therapy (70.8%), U07 COVID-19 (55.3%), E78 Disorders of lipoprotein
metabolism (46.4%), D6* Anemias and Coagulation defects (47.3%), J96 Respiratory failure (44.9%), and J12 Viral
pneumonia (35.8%). Conclusion(s): Our findings illustrate that EMR-sourced RWD can be leveraged to characterize
longitudinal impact of rapidly evolving emergent infectious diseases like COVID-19. Future work will expand to report
on comparator series and identify subgroups at highest risk for long-term sequelae of COVID-19.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1002%2Fpds.5305&issn=
10991557&isbn=&volume=30&issue=SUPPL+1&spage=165&pages=165&date=2021&title=Pharmacoepidemiology+an
d+Drug+Safety&atitle=Characterizing+%22long-COVID%22+using+real+world+data%3A+Postdischarge+clinical+course+among+patients+initially+hospitalized+for+COVID19&aulast=Eldridge&pid=%3Cauthor%3EEldridge+E.%3BCorbett+E.%3BJones+J.%3BMahmood+S.%3BLin+N.D.%3C
%2Fauthor%3E%3CAN%3E636199896%3C%2FAN%3E%3CDT%3EConference+Abstract%3C%2FDT%3E
84. Ercoli T, Masala C, Pinna I, et al. Qualitative smell/taste disorders as sequelae of acute COVID-19. Neurol
Sci. 2021;42(12):4921-6.
ABSTRACT: BACKGROUND: Qualitative smell/taste disorders (such as phantosmia, parosmia, phantogeusia, and
parageusia) have not yet been fully characterized in patients who had COVID-19, whereas quantitative disturbances
(i.e., reduction/loss of smell/taste) have been widely investigated.
OBJECTIVE: To simultaneously assess the presence of both quantitative and qualitative smell/taste dysfunctions in
patients who suffered from COVID-19.
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METHODS: We enrolled 17 consecutive patients who suffered from COVID-19 over the last 6 months and 21 healthy
controls, matched for sex and age. After a negative nasopharyngeal swab, the Sniffin' Sticks Test and the Taste Strips
were used to assess olfactory and taste function, respectively. At the same time, the presence of phantosmia,
parosmia, phantogeusia, and parageusia was investigated with a standardized questionnaire.
RESULTS: Qualitative disturbances of smell and/or taste were found in 6/17 (35.3%) patients. Phantosmia was
reported in 2/17 (11.8%) patients and parosmia in 4/17 (23.5%). There were no significant differences in smell test
scores between patients who reported phantosmia and/or parosmia and patients who did not. Phantogeusia was
described in 3/17 (17.6%) patients, and parageusia was identified in 4/17 (23.5%) patients. All tested patients were
normogeusic.
CONCLUSION: Around one-third of patients who recover from COVID-19 may have persistent qualitative dysfunction
in smell/taste domains. Detection of phantogeusia in long-term COVID-19 patients represents a further novel finding.
Further investigation is needed to better characterize the pathophysiology of phantosmia, parosmia, phantogeusia,
and parageusia in patients who had COVID-19. Copyright © 2021. The Author(s).
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34557966&id=doi:10.1007%2Fs1007
2-021-05611-6&issn=1590-1874&isbn=&volume=42&issue=12&spage=4921&pages=49214926&date=2021&title=Neurological+Sciences&atitle=Qualitative+smell%2Ftaste+disorders+as+sequelae+of+acute
+COVID19.&aulast=Ercoli&pid=%3Cauthor%3EErcoli+T%3BMasala+C%3BPinna+I%3BOrofino+G%3BSolla+P%3BRocchi+L%3
BDefazio+G%3C%2Fauthor%3E%3CAN%3E34557966%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
85. Fike A, Pamuk O, Luo Y, et al. Post-acute sequelae of sars-cov-2 and serological response in a cohort of
patients with rheumatic diseases. Arthritis and Rheumatology. 2021;73(SUPPL 9):1260-1.
ABSTRACT: Background/Purpose: The longitudinal experience of COVID-19 illness in patients with rheumatic diseases
is emerging. Reports from the general population have described post-acute sequelae of SARS-CoV-2 (PASC)
including de novo autoimmunity but evidence in patients with pre-existing rheumatic diseases is limited. We sought
to characterize PASC in patients with rheumatic diseases in our majority Latino patient cohort. Further, we
investigated the relationship between COVID-19 illness, the subsequent development of new autoantibodies, and
increased rheumatic disease activity. Method(s): This is a retrospective study of patients with rheumatic diseases from
an existing observational cohort, comprising of 72.4% Latino patients. Patients seen between April 1, 2020 to May 15,
2021 were included in analyses. We reviewed demographics, rheumatic disease, immunomodulatory therapies, and
PASC symptoms. Antibodies to SARS-CoV-2 were measured for patients reporting infection. Antibodies to extractable
nuclear antigens and anti-phospholipid antibodies were repeated once in the post-acute period when feasible. Data
for continuous variables were expressed as the mean +/- SD and categorical variables were summarized by
computing counts of patients (%). Fisher's exact test was used, and significance threshold was 0.05. Result(s): During
the study period, 54 patients reported COVID-19 illness, representing 17.5% of our cohort of 307 active patients
(Table 1); 53 were Latino patients. Most patients had mild illness with 8 patients (14.8%) requiring inpatient
management. There were no COVID-19 related deaths. SARS-CoV-2 IgG was assessed in sera in 52 individuals, and 5
patients (9.6%) were found to have negative titers while 83.3% of initially positive patients maintained their antibodies
9 months post infection. Of 47 patients assessed, 27 (57.4%) reported PASC symptoms and 24 of those patients
(37.5%) had persistent PASC six months post infection. Autoantibody tests were performed in 39 patients after acute
COVID-19 infection and a new autoantibody was detected in 8 patients (18.6%). Anti-RNP developed in 5 patients,
anti-Scl70 in one patient, and anti-phospholipid antibodies in 2 patients. Subgroup analysis revealed a significantly
higher frequency of autoantibody development in patients with RA when compared to other patients with COVID-19
(7/18 vs 1/21, p=0.01). This autoantibody development was higher than RA patients without COVID-19. The frequency
of self-reported worsened rheumatic symptoms was higher among patients who developed a new autoantibody in
the post-COVID-19 period than in other patients (6 of 8 vs 8 of 37, p=0.006). Conclusion(s): Latino patients not only
have an increased rate of COVID-19 infection but also shoulder an outsized burden of its post-acute sequelae. The
finding of de novo autoantibody production in 18.6% of patients, post-COVID-19, could foretell the development of a
new autoimmune phenomenon. Patients in high-risk groups for COVID-19, particularly marginalized groups, will
require closer monitoring, early identification, and therapeutic intervention for detecting this new autoimmune
phenotype. This likely will be an ongoing, long term effort.
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=2326-5205&isbn=&volume=73&issue=SUPPL+9&spage=1260&pages=12601261&date=2021&title=Arthritis+and+Rheumatology&atitle=Post-acute+sequelae+of+sars-cov2+and+serological+response+in+a+cohort+of+patients+with+rheumatic+diseases&aulast=Fike&pid=%3Cauthor%
3EFike+A.%3BPamuk+O.%3BLuo+Y.%3BChu+J.%3BRuizPerdomo+Y.%3BHasni+S.%3BGourh+P.%3BKatz+J.%3C%2Fauthor%3E%3CAN%3E637272770%3C%2FAN%3E%3CDT
%3EConference+Abstract%3C%2FDT%3E
86. Fink TT, Marques HHS, Gualano B, et al. Persistent symptoms and decreased health-related quality of life
after symptomatic pediatric COVID-19: A prospective study in a Latin American tertiary hospital. Clinics (Sao
Paulo, Brazil). 2021;76:e3511.
ABSTRACT: OBJECTIVES: To prospectively evaluate demographic, anthropometric and health-related quality of life
(HRQoL) in pediatric patients with laboratory-confirmed coronavirus disease 2019 (COVID-19).
METHODS: This was a longitudinal observational study of surviving pediatric post-COVID-19 patients (n=53) and
pediatric subjects without laboratory-confirmed COVID-19 included as controls (n=52) was performed.
RESULTS: The median duration between COVID-19 diagnosis (n=53) and follow-up was 4.4 months (0.8-10.7). Twentythree of 53 (43%) patients reported at least one persistent symptom at the longitudinal follow-up visit and 12/53
(23%) had long COVID-19, with at least one symptom lasting for >12 weeks. The most frequently reported symptoms
at the longitudinal follow-up visit were headache (19%), severe recurrent headache (9%), tiredness (9%), dyspnea (8%),
and concentration difficulty (4%). At the longitudinal follow-up visit, the frequencies of anemia (11% versus 0%,
p=0.030), lymphopenia (42% versus 18%, p=0.020), C-reactive protein level of >30 mg/L (35% versus 0%, p=0.0001),
and D-dimer level of >1000 ng/mL (43% versus 6%, p=0.0004) significantly reduced compared with baseline values.
Chest X-ray abnormalities (11% versus 2%, p=0.178) and cardiac alterations on echocardiogram (33% versus 22%,
p=0.462) were similar at both visits. Comparison of characteristic data between patients with COVID-19 at the
longitudinal follow-up visit and controls showed similar age (p=0.962), proportion of male sex (p=0.907), ethnicity
(p=0.566), family minimum monthly wage (p=0.664), body mass index (p=0.601), and pediatric pre-existing chronic
conditions (p=1.000). The Pediatric Quality of Live Inventory 4.0 scores, median physical score (69 [0-100] versus 81
[34-100], p=0.012), and school score (60 [15-100] versus 70 [15-95], p=0.028) were significantly lower in pediatric
patients with COVID-19 at the longitudinal follow-up visit than in controls.
CONCLUSIONS: Pediatric patients with COVID-19 showed a longitudinal impact on HRQoL parameters, particularly in
physical/school domains, reinforcing the need for a prospective multidisciplinary approach for these patients. These
data highlight the importance of closer monitoring of children and adolescents by the clinical team after COVID-19.
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zil%29&atitle=Persistent+symptoms+and+decreased+healthrelated+quality+of+life+after+symptomatic+pediatric+COVID19%3A+A+prospective+study+in+a+Latin+American+tertiary+hospital.&aulast=Fink&pid=%3Cauthor%3EFink+TT%
3BMarques+HHS%3BGualano+B%3BLindoso+L%3BBain+V%3BAstley+C%3BMartins+F%3BMatheus+D%3BMatsuo+
OM%3BSuguita+P%3BTrindade+V%3BPaula+CSY%3BFarhat+SCL%3BPalmeira+P%3BLeal+GN%3BSuzuki+L%3BOdo
ne+Filho+V%3BCarneiroSampaio+M%3BDuarte+AJS%3BAntonangelo+L%3BBatisttella+LR%3BPolanczyk+GV%3BPereira+RMR%3BCarvalho+
CRR%3BBuchpiguel+CA%3BXavier+ACL%3BSeelaender+M%3BSilva+CA%3BPereira+MFB%3BHCFMUSP+Pediatric+Post-COVID19+Study+Group%3BSallum+AME%3BBrentani+AVM%3BNeto+AJS%3BIhara+A%3BSantos+AR%3BCanton+APM%3
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F%3BPrado+D%3BAbellan+DM%3BBenatti+FB%3BSmaria+F%3BGoncalves+FT%3BPenteado+FD%3BCastro+GSF%3B
Goncalves+GS%3BRoschel+H%3BDisi+IR%3BMarques+IG%3BCastro+IA%3BBuscatti+IM%3BFaiad+JZ%3BFiamoncini
+J%3BRodrigues+JC%3BCarneiro+JDA%3BPaz+JA%3BFerreira+JC%3BFerreira+JCO%3BSilva+KR%3BBastos+KLM%3
BKozu+K%3BCristofani+LM%3BSouza+LVB%3BCampos+LMA%3BSilva+Filho+LVRF%3BSapienza+MT%3BLima+MS%
3BGaranito+MP%3BSantos+MFA%3BDorna+MB%3BAikawa+NE%3BLitvinov+N%3BSakita+NK%3BGaiolla+PVV%3BP
asqualucci+P%3BToma+RK%3BCorreaSilva+S%3BSieczkowska+SM%3BImamura+M%3BForsait+S%3BSantos+VA%3BZheng+Y%3C%2Fauthor%3E%3CAN%
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87. Fumagalli C, Zocchi C, Tassetti L, et al. Factors associated with persistence of symptoms 1 year after
COVID-19: A longitudinal, prospective phone-based interview follow-up cohort study. Eur J Intern Med.
2021;07:07.
ABSTRACT: OBJECTIVE: To investigate the persistence of symptoms compatible with COVID-19 in a real-file
prospective cohort of patients at 12 months from hospital discharge.
METHODS: Longitudinal, prospective, single-center, cohort telephone follow-up (FU) study in a Tertiary Care Hospital.
All consecutive patients >18 years admitted for COVID-19 were prospectively enrolled in a telephone FU program
aimed at monitoring symptoms after 1,3,6,9 and 12 months from hospital discharge. The survey screened for somatic
(fatigue, dyspnea, dyspnea, palpitations, cough, chest pain, abdominal pain, ageusia, anosmia, bowel symptoms) and
emotional symptoms (insomnia, confusion, altered sense of reality, loss of appetite, fear, and depression) and frailty.
Only patients with 12 months FU data were analyzed (N=254). Prevalence and factors associated with symptoms were
the main outcomes. Frailty was defined by the presence of >=3 indicators: weakness, slowness/impaired mobility,
weight-loss, low physical activity, and exhaustion.
RESULTS: At 12 months, 40.5% of patients reported at least one symptom. The most common somatic ones were
fatigue, exertional dyspnea, cough, bowel complaints while the most common psycho-emotional were insomnia,
confusion, fear, and depression. Age, gender, gender, frailty, multiple symptoms at baseline and chronic obstructive
pulmonary disease (COPD) were associated with symptoms persistence. Furthermore, frailty, COPD and multiple
symptoms at baseline were associated with increased risk of somatic symptoms at 12 months, while age and gender
were associated with emotional ones.
CONCLUSIONS: Burden of the long COVID-19 symptoms decreased over time but remained as high as 40% at 12
months with important gender and functional differences, highlighting potential patient categories who may benefit
from specific follow up strategies. Copyright © 2021 European Federation of Internal Medicine. Published by Elsevier
B.V. All rights reserved.
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88. Garcia-Abellan J, Padilla S, Fernandez-Gonzalez M, et al. Antibody Response to SARS-CoV-2 is Associated
with Long-term Clinical Outcome in Patients with COVID-19: a Longitudinal Study. J Clin Immunol.
2021;41(7):1490-501.
ABSTRACT: BACKGROUND: The relationship of host immune response and viral replication with health outcomes in
patients with COVID-19 remains to be defined. We aimed to characterize the medium and long-term clinical,
virological, and serological outcomes after hospitalization for COVID-19, and to identify predictors of long-COVID.
METHODS: Prospective, longitudinal study conducted in COVID-19 patients confirmed by RT-PCR. Serial blood and
nasopharyngeal samples (NPS) were obtained for measuring SARS-CoV-2 RNA and S-IgG/N-IgG antibodies during
hospital stay, and at 1, 2, and 6 months post-discharge. Genome sequencing was performed where appropriate.
Patients filled out a COVID-19 symptom questionnaire (CSQ) at 2-month and 6-month visits, and those with highest
scores were characterized.
RESULTS: Of 146 patients (60% male, median age 64 years) followed-up, 20.6% required hospital readmission and
5.5% died. At 2 months and 6 months, 9.6% and 7.8% patients, respectively, reported moderate/severe persistent
symptoms. SARS-CoV-2 RT-PCR was positive in NPS in 11.8% (median Ct = 38) and 3% (median Ct = 36) patients at 2
months and 6 months, respectively, but no reinfections were demonstrated. Antibody titers gradually waned, with
seroreversion occurring at 6 months in 27 (27.6%) patients for N-IgG and in 6 (6%) for S-IgG. Adjusted 2-month
predictors of the highest CSQ scores (OR [95%CI]) were lower peak S-IgG (0.80 [0.66-0.94]) and higher WHO severity
score (2.57 [1.20-5.86]); 6-month predictors were lower peak S-IgG (0.89 [0.79-0.99]) and female sex (2.41 [1.20-4.82]);
no association was found with prolonged viral RNA shedding.
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CONCLUSIONS: Long-COVID is associated with weak anti-SARS-CoV-2 antibody response, severity of illness, and
female gender. Late clinical events and persistent symptoms in the medium and long term occur in a significant
proportion of patients hospitalized for COVID-19. Copyright © 2021. The Author(s), under exclusive licence to
Springer Science+Business Media, LLC, part of Springer Nature.
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89. Gérard M, Mahmutovic M, Malgras A, et al. Long-Term Evolution of Malnutrition and Loss of Muscle
Strength after COVID-19: A Major and Neglected Component of Long COVID-19. Nutrients. 2021;13(11):3964.
ABSTRACT: Post-acute consequences of COVID-19, also termed long COVID, include signs and symptoms persisting
for more than 12 weeks with prolonged multisystem involvement; most often, however, malnutrition is ignored.
Method: The objective was to analyze persistent symptoms, nutritional status, the evolution of muscle strength and
performance status (PS) at 6 months post-discharge in a cohort of COVID-19 survivors. Results: Of 549 consecutive
patients hospitalized for COVID-19 between 1 March and 29 April 2020, 23.7% died and 288 patients were at home at
D30 post-discharge. At this date, 136 of them (47.2%) presented persistent malnutrition, a significant decrease in
muscle strength or a PS ≥ 2. These patients received dietary counseling, nutritional supplementation, adapted
physical activity guidance or physiotherapy assistance, or were admitted to post-care facilities. At 6 months postdischarge, 91.0% of the 136 patients (n = 119) were evaluated and 36.0% had persistent malnutrition, 14.3%
complained of a significant decrease in muscle strength and 14.9% had a performance status > 2. Obesity was more
frequent in patients with impairment than in those without (52.8% vs. 31.0%; p = 0.0071), with these patients being
admitted more frequently to ICUs (50.9% vs. 31.3%; p = 0.010). Among those with persistent symptoms, 10% had
psychiatric co-morbidities (mood disorders, anxiety, or post-traumatic stress syndrome), 7.6% had prolonged
pneumological symptoms and 4.2% had neurological symptoms. Conclusions: Obese subjects as well as patients who
have stayed in intensive care have a higher risk of functional loss or undernutrition 6 months after a severe COVID
infection. Malnutrition and loss of muscle strength should be considered in the clinical assessment of these patients.
URL: https://www.mdpi.com/2072-6643/13/11/3964
90. 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
10.1001/jamanetworkopen.2021.28568.
ABSTRACT: Importance: Short-term and long-term persistent postacute sequelae of COVID-19 (PASC) have not been
systematically evaluated. The incidence and evolution of PASC are dependent on time from infection, organ systems
and tissue affected, vaccination status, variant of the virus, and geographic region. Objective: To estimate organ
system-specific frequency and evolution of PASC. Evidence Review: PubMed (MEDLINE), Scopus, the World Health
Organization Global Literature on Coronavirus Disease, and CoronaCentral databases were searched from December
2019 through March 2021. A total of 2100 studies were identified from databases and through cited references.
Studies providing data on PASC in children and adults were included. The Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) guidelines for abstracting data were followed and performed independently by
2 reviewers. Quality was assessed using the Newcastle-Ottawa Scale for cohort studies. The main outcome was
frequency of PASC diagnosed by (1) laboratory investigation, (2) radiologic pathology, and (3) clinical signs and
symptoms. PASC were classified by organ system, ie, neurologic; cardiovascular; respiratory; digestive; dermatologic;
and ear, nose, and throat as well as mental health, constitutional symptoms, and functional mobility. Findings: From a
total of 2100 studies identified, 57 studies with 250351 survivors of COVID-19 met inclusion criteria. The mean (SD)
age of survivors was 54.4 (8.9) years, 140196 (56%) were male, and 197777 (79%) were hospitalized during acute
COVID-19. High-income countries contributed 45 studies (79%). The median (IQR) proportion of COVID-19 survivors
experiencing at least 1 PASC was 54.0% (45.0%-69.0%; 13 studies) at 1 month (short-term), 55.0% (34.8%-65.5%; 38
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studies) at 2 to 5 months (intermediate-term), and 54.0% (31.0%-67.0%; 9 studies) at 6 or more months (long-term).
Most prevalent pulmonary sequelae, neurologic disorders, mental health disorders, functional mobility impairments,
and general and constitutional symptoms were chest imaging abnormality (median [IQR], 62.2% [45.8%-76.5%]),
difficulty concentrating (median [IQR], 23.8% [20.4%-25.9%]), generalized anxiety disorder (median [IQR], 29.6%
[14.0%-44.0%]), general functional impairments (median [IQR], 44.0% [23.4%-62.6%]), and fatigue or muscle weakness
(median [IQR], 37.5% [25.4%-54.5%]), respectively. Other frequently reported symptoms included cardiac,
dermatologic, digestive, and ear, nose, and throat disorders. Conclusions and Relevance: In this systematic review,
more than half of COVID-19 survivors experienced PASC 6 months after recovery. The most common PASC involved
functional mobility impairments, pulmonary abnormalities, and mental health disorders. These long-term PASC effects
occur on a scale that could overwhelm existing health care capacity, particularly in low- and middle-income countries.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34643720
DOI: 10.1001/jamanetworkopen.2021.28568
10.1001/jamanetworkopen.2021.28568.
91. Gupta AK, Mathur MK, Padhy M, et al. 'Long COVID'-Frequency and Pattern of Persistent Symptoms in
COVID Patients-A Follow-up Study from a Single Centre. Trends in Medical Research. 2021;16(2):42-7.
ABSTRACT: Background: SARS-CoV-2 novel coronavirus infection resulted in major pandemic globally, with
substantial medical, social, financial and psychological effects. Initially thought of as acute viral illness only was later
realized causing midterm and possible long term deleterious effects on affected individuals. These effects have been
given multiple terms i.e., long COVID, post COVID syndrome etc. To understand prevalence and pattern of long
COVID symptoms and their relationship with various patient and primary disease related factors this study was done
on 300 COVID-19 diagnosed patients at a single hospital of Noida. Material(s) and Method(s): 200 admitted and 100
patients under home quarantine diagnosed at the facility 3-4 months back were interviewed telephonically or in
follow up OPD using a pretested questionnaire. Result(s): 112 females and 188 males participated with mean age of
41.89 years. 29.3% (88/300) patients complained of at least one symptom with weakness, dyspnea and fatigue being
the most common complaints. Older patients, those with comorbidity and belonging to upper SE strata were more
likely to suffer from post COVID symptoms. Conclusion(s): Effects of COVID-19 go beyond acute illness. Significant
number of patients continue to suffer even months after primary illness. To study long term effects further studies
with much longer follow up are needed.Copyright © 2021 Atul Kumar Gupta et al.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.3923%2Ftmr.2021.42.47
&issn=1819-3587&isbn=&volume=16&issue=2&spage=42&pages=4247&date=2021&title=Trends+in+Medical+Research&atitle=%27Long+COVID%27Frequency+and+Pattern+of+Persistent+Symptoms+in+COVID+Patients-A+Followup+Study+from+a+Single+Centre&aulast=Gupta&pid=%3Cauthor%3EGupta+A.K.%3BMathur+M.K.%3BPadhy+M.%
3BGupta+S.%3BSolanki+H.%3BTomar+A.S.%3C%2Fauthor%3E%3CAN%3E2015741908%3C%2FAN%3E%3CDT%3EArti
cle%3C%2FDT%3E
92. Harenwall S, Heywood-Everett S, Henderson R, et al. Post-Covid-19 Syndrome: Improvements in HealthRelated Quality of Life Following Psychology-Led Interdisciplinary Virtual Rehabilitation. J Prim Care
Community Health. 2021;12:21501319211067674.
ABSTRACT: Coronavirus disease 2019 (COVID-19) is increasingly recognized as having significant long-term impact
on physical and mental health. The Primary Care Wellbeing Service (PCWBS) in Bradford District Care NHS Foundation
Trust (BDCFT) is a psychology-led specialist interdisciplinary team of health professionals specializing in persistent
physical symptoms (PPS) and Chronic Fatigue Syndrome (CFS)/Myalgic Encephalomyelitis (ME) with an emphasis on
holistic integrated care. The PCWBS quickly recognized the risk of the long-term effects of COVID-19, particularly for
social, health and care staff, and developed a 7-week virtual rehabilitation course which was piloted in October 2020.
The "Recovering from COVID" course takes a whole system, biopsychosocial approach to understanding COVID-19
and post-viral fatigue (PVF) and is delivered by an interdisciplinary team consisting of a clinical psychologist,
physiotherapist, occupational therapist, dietitian, speech and language therapist, assistant psychologist, and a
personal support navigator with support from a team administrator. The course focuses on understanding PVF, sleep
optimization, nutrition, swallowing, activity management, energy conservation, stress management, breathing
optimization, managing setbacks, and signposting to appropriate resources and services. Since the pilot, PCWBS has
delivered 7 courses to support over 200 people suffering from post-COVID-19 syndrome. One hundred and forty-nine
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individuals that enrolled on the "Recovering from COVID" course completed the EQ-5D-5L to assess Health-related
quality of life (HRQoL) across 5 dimensions, including problems with mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Subsequently, 76 individuals completed these measures at the end of the
rehabilitation course showing that patient ratings were significantly improved. In response to the NIHR
recommendation for rapid evaluation of different service models for supporting people with post-COVID-19
syndrome, this data offers hope that rehabilitation is effective in reversing some of the problems faced by people
living with the long-term effects of COVID-19.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34939506&id=doi:10.1177%2F21501
319211067674&issn=21501319&isbn=&volume=12&issue=&spage=21501319211067674&pages=21501319211067674&date=2021&title=Jou
rnal+of+Primary+Care+%26+Community+Health&atitle=Post-Covid-19+Syndrome%3A+Improvements+in+HealthRelated+Quality+of+Life+Following+PsychologyLed+Interdisciplinary+Virtual+Rehabilitation.&aulast=Harenwall&pid=%3Cauthor%3EHarenwall+S%3BHeywoodEverett+S%3BHenderson+R%3BGodsell+S%3BJordan+S%3BMoore+A%3BPhilpot+U%3BShepherd+K%3BSmith+J%3
BBland+AR%3C%2Fauthor%3E%3CAN%3E34939506%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
93. Hirschtick JL, Titus AR, Slocum E, et al. Population-Based Estimates of Post-acute Sequelae of Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Infection (PASC) Prevalence and Characteristics. Clin Infect
Dis. 2021;73(11):2055-64.
ABSTRACT: Background: Emerging evidence suggests many people have persistent symptoms after acute
coronavirus disease 2019 (COVID-19) illness. Our objective was to estimate the prevalence and correlates of postacute sequelae of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection (PASC). Method(s): We
used a population-based probability survey of adults with COVID-19 in Michigan. Living noninstitutionalized adults
aged >=18 in the Michigan Disease Surveillance System with COVID-19 onset through mid-April 2020 were eligible
for selection (N = 28 000). Among 2000 selected, 629 completed the survey between June-December 2020. We
estimated PASC prevalence, defined as persistent symptoms >=30 (30-day COVID-19) or >=60 (60-day COVID-19)
days post-COVID-19 onset, overall and by sociodemographic and clinical factors. We used modified Poisson
regression to produce adjusted prevalence ratios (aPRs) for potential risk factors. Result(s): The analytic sample (n =
593) was predominantly female (56.1%), aged >=45 years (68.2%), and non-Hispanic White (46.3%) or Black (34.8%).
Thirty- and 60-day COVID-19 were highly prevalent (52.5% and 35.0%), even among nonhospitalized respondents
(43.7% and 26.9%) and respondents reporting mild symptoms (29.2% and 24.5%). Respondents reporting very severe
(vs mild) symptoms had 2.25 times higher prevalence of 30-day COVID-19 (aPR, 2.25; 95% CI, 1.46-3.46) and 1.71
times higher prevalence of 60-day COVID-19 (aPR, 1.71; 95% CI: 1.02-2.88). Hospitalized (vs nonhospitalized)
respondents had ~40% higher prevalence of both 30-day (aPR, 1.37; 95% CI: 1.12-1.69) and 60-day (aPR, 1.40; 95% CI:
1.02-1.93) COVID-19. Conclusion(s): PASC is highly prevalent among cases reporting severe initial symptoms and, to a
lesser extent, cases reporting mild and moderate symptoms.Copyright © 2021 The Author(s).
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:34007978&id=doi:10.1093%2Fcid%2
Fciab408&issn=1058-4838&isbn=&volume=73&issue=11&spage=2055&pages=20552064&date=2021&title=Clinical+Infectious+Diseases&atitle=Population-Based+Estimates+of+Postacute+Sequelae+of+Severe+Acute+Respiratory+Syndrome+Coronavirus+2+%28SARS-CoV2%29+Infection+%28PASC%29+Prevalence+and+Characteristics&aulast=Hirschtick&pid=%3Cauthor%3EHirschtick+J
.L.%3BTitus+A.R.%3BSlocum+E.%3BPower+L.E.%3BHirschtick+R.E.%3BElliott+M.R.%3BMcKane+P.%3BFleischer+N.L.%
3C%2Fauthor%3E%3CAN%3E2016976707%3C%2FAN%3E%3CDT%3EArticle%3C%2FDT%3E
94. Horn A, Krist L, Lieb W, et al. Long-term health sequelae and quality of life at least 6 months after
infection with SARS-CoV-2: design and rationale of the COVIDOM-study as part of the NAPKON populationbased cohort platform (POP). Infection. 2021;49(6):1277-87.
ABSTRACT: PURPOSE: Over the course of COVID-19 pandemic, evidence has accumulated that SARS-CoV-2
infections may affect multiple organs and have serious clinical sequelae, but on-site clinical examinations with nonhospitalized samples are rare. We, therefore, aimed to systematically assess the long-term health status of samples of
hospitalized and non-hospitalized SARS-CoV-2 infected individuals from three regions in Germany.
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METHODS: The present paper describes the COVIDOM-study within the population-based cohort platform (POP)
which has been established under the auspices of the NAPKON infrastructure (German National Pandemic Cohort
Network) of the national Network University Medicine (NUM). Comprehensive health assessments among SARS-CoV2 infected individuals are conducted at least 6 months after the acute infection at the study sites Kiel, Wurzburg and
Berlin. Potential participants were identified and contacted via the local public health authorities, irrespective of the
severity of the initial infection. A harmonized examination protocol has been implemented, consisting of detailed
assessments of medical history, physical examinations, and the collection of multiple biosamples (e.g., serum, plasma,
saliva, urine) for future analyses. In addition, patient-reported perception of the impact of local pandemic-related
measures and infection on quality-of-life are obtained.
RESULTS: As of July 2021, in total 6813 individuals infected in 2020 have been invited into the COVIDOM-study. Of
these, about 36% wished to participate and 1295 have already been examined at least once.
CONCLUSION: NAPKON-POP COVIDOM-study complements other Long COVID studies assessing the long-term
consequences of an infection with SARS-CoV-2 by providing detailed health data of population-based samples,
including individuals with various degrees of disease severity.
TRIAL REGISTRATION: Registered at the German registry for clinical studies (DRKS00023742). Copyright © 2021. The
Author(s).
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34642875&id=doi:10.1007%2Fs1501
0-021-01707-5&issn=0300-8126&isbn=&volume=49&issue=6&spage=1277&pages=12771287&date=2021&title=Infection&atitle=Longterm+health+sequelae+and+quality+of+life+at+least+6+months+after+infection+with+SARS-CoV2%3A+design+and+rationale+of+the+COVIDOM-study+as+part+of+the+NAPKON+populationbased+cohort+platform+%28POP%29.&aulast=Horn&pid=%3Cauthor%3EHorn+A%3BKrist+L%3BLieb+W%3BMonte
llano+FA%3BKohls+M%3BHaas+K%3BGelbrich+G%3BBolayGehrig+SJ%3BMorbach+C%3BReese+JP%3BStork+S%3BFricke+J%3BZoller+T%3BSchmidt+S%3BTriller+P%3BKretzle
r+L%3BRonnefarth+M%3BVon+Kalle+C%3BWillich+SN%3BKurth+F%3BSteinbeis+F%3BWitzenrath+M%3BBahmer+T
%3BHermes+A%3BKrawczak+M%3BReinke+L%3BMaetzler+C%3BFranzenburg+J%3BEnderle+J%3BFlinspach+A%3B
Vehreschild+J%3BSchons+M%3BIllig+T%3BAnton+G%3BUngethum+K%3BFinkenberg+BC%3BGehrig+MT%3BSavas
kan+N%3BHeuschmann+PU%3BKeil+T%3BSchreiber+S%3C%2Fauthor%3E%3CAN%3E34642875%3C%2FAN%3E%3C
DT%3EJournal+Article%3C%2FDT%3E
95. Horwitz LI, Garry K, Prete AM, et al. Six-month outcomes in patients hospitalized with severe COVID-19. J
Gen Intern Med. 2021;36(SUPPL 1):S26.
ABSTRACT: BACKGROUND: Previous work has demonstrated that patients experience functional decline at 1-3
months post- discharge after COVID-19 hospitalization. Our objective was to determine whether symptoms persist
further or improve over time. To do this, we followed patients discharged after hospitalization for severe COVID-19 to
characterize their overall health status and their physical and mental health at 6-months post-hospital discharge.
METHOD(S): Design: Prospective observational cohort study. Participant(s): Patients >=18 years hospitalized for
COVID-19 at a single health system, who required at minimum 6 liters of supplemental oxygen during admission, had
intact baseline functional status, and were discharged alive. Main Measures: Overall health status, physical health,
mental health, and dyspnea were assessed with validated surveys: the PROMIS Global Health10 and PROMIS Dyspnea
Characteristics instruments. RESULT(S): Of 152 patients who completed the 1 month post-discharge survey, 126 (83%)
completed the six month survey. Median age of sixmonth respondents was 62; 40% were female. Ninety-three (74%)
patients reported that their health had not returned to baseline at 6 months, and endorsed a mean of 7.1 symptoms.
Participants' summary t-scores in both the physical health and mental health domains at 6 months (45.2, standard
deviation [SD] 9.8; 47.4 SD 9.8, respectively) remained lower than their baseline (physical health: 53.7, SD 9.4; mental
health 54.2 SD 8.0; p<0.001). Overall, 79 (63%) patients reported shortness of breath within the prior week (median
score 2 out of 10 (interquartile range [IQR] 0-5), vs 42 (33%) preCOVID-19 infection (0, IQR 0-1). A total of 11/124
(9%) patients without preCOVID oxygen requirements still needed oxygen 6 months post- hospital discharge. 107
(85%) were still experiencing fatigue at 6 months post-discharge. CONCLUSION(S): Even six months after hospital
discharge, the majority of patients report that their health has not returned to normal. Support and treatments to
return these patients back to their pre- COVID baseline are urgently needed. LEARNING OBJECTIVE #1: Medical
Knowledge: Consistent with other studies, shortness of breath, fatigue, cognitive issues and musculoskeletal
symptoms feature prominently in the constellation of problems reported by survivors of severe COVID-19. It is
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unclear whether these sequelae are related to SARS-CoV2 itself, a post-viral syndrome, complications from
postintensive care syndrome, or prolonged hospital stays. LEARNING OBJECTIVE #2: Systems-Based Practice: The
impact of COVID-19 extends beyond mortality and hospitalization. Continued impaired health from COVID-19 may
have further downstream impact on the ability to return to work and regular life. Policy supporting these patients
during this time of compromised physical and mental health (such extended sick leave or accommodations at work)
should also be provided, particularly as the Families First Coronavirus Act, which provided some expanded paid sick
leave benefits, is set to expire on March 31, 2020.
URL: https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1007%2Fs11606021-06830-5&issn=15251497&isbn=&volume=36&issue=SUPPL+1&spage=S26&pages=S26&date=2021&title=Journal+of+General+Interna
l+Medicine&atitle=Six-month+outcomes+in+patients+hospitalized+with+severe+COVID19&aulast=Horwitz&pid=%3Cauthor%3EHorwitz+L.I.%3BGarry+K.%3BPrete+A.M.%3BSharma+S.%3BMendoza+F.%3
BKahan+T.%3BKarpel+H.%3BDuan+E.%3BHochman+K.%3BWeerahandi+H.%3C%2Fauthor%3E%3CAN%3E635796480
%3C%2FAN%3E%3CDT%3EConference+Abstract%3C%2FDT%3E
96. Horwitz LI, Garry K, Prete AM, et al. Six-Month Outcomes in Patients Hospitalized with Severe COVID-19. J
Gen Intern Med. 2021;36(12):3772-7.
ABSTRACT: BACKGROUND: Previous work has demonstrated that patients experience functional decline at 1-3
months post-discharge after COVID-19 hospitalization.
OBJECTIVE: To determine whether symptoms persist further or improve over time, we followed patients discharged
after hospitalization for severe COVID-19 to characterize their overall health status and their physical and mental
health at 6 months post-hospital discharge.
DESIGN: Prospective observational cohort study.
PARTICIPANTS: Patients >= 18 years hospitalized for COVID-19 at a single health system, who required at minimum 6
l of supplemental oxygen during admission, had intact baseline functional status, and were discharged alive.
MAIN MEASURES: Overall health status, physical health, mental health, and dyspnea were assessed with validated
surveys: the PROMIS R Global Health-10 and PROMIS R Dyspnea Characteristics instruments.
KEY RESULTS: Of 152 patients who completed the 1 month post-discharge survey, 126 (83%) completed the 6-month
survey. Median age of 6-month respondents was 62; 40% were female. Ninety-three (74%) patients reported that their
health had not returned to baseline at 6 months, and endorsed a mean of 7.1 symptoms. Participants ' summary tscores in both the physical health and mental health domains at 6 months (45.2, standard deviation [SD] 9.8; 47.4, SD
9.8, respectively) remained lower than their baseline (physical health 53.7, SD 9.4; mental health 54.2, SD 8.0; p<0.001).
Overall, 79 (63%) patients reported shortness of breath within the prior week (median score 2 out of 10 (interquartile
range [IQR] 0-5), vs 42 (33%) pre-COVID-19 infection (0, IQR 0-1)). A total of 11/124 (9%) patients without pre-COVID
oxygen requirements still needed oxygen 6 months post-hospital discharge. One hundred and seven (85%) were still
experiencing fatigue at 6 months post-discharge.
CONCLUSIONS: Even 6 months after hospital discharge, the majority of patients report that their health has not
returned to normal. Support and treatments to return these patients back to their pre-COVID baseline are urgently
needed. Copyright © 2021. Society of General Internal Medicine.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34355349&id=doi:10.1007%2Fs1160
6-021-07032-9&issn=0884-8734&isbn=&volume=36&issue=12&spage=3772&pages=37723777&date=2021&title=Journal+of+General+Internal+Medicine&atitle=SixMonth+Outcomes+in+Patients+Hospitalized+with+Severe+COVID19.&aulast=Horwitz&pid=%3Cauthor%3EHorwitz+LI%3BGarry+K%3BPrete+AM%3BSharma+S%3BMendoza+F%3BKa
han+T%3BKarpel+H%3BDuan+E%3BHochman+KA%3BWeerahandi+H%3C%2Fauthor%3E%3CAN%3E34355349%3C
%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
97. Howe HL, Rankin DA, Bloos SM, et al. Persistence of Long COVID in SARS-CoV-2 Confirmed Cases OneYear Post Infection. Open forum infectious diseases. 2021;8(Suppl 1):S252-S3.
ABSTRACT: &lt;h4&gt;Background&lt;/h4&gt; Regardless of severity of acute SARS-CoV-2 illness, adults infected
with SARS-CoV-2 are at risk for post-acute sequelae of COVID-19. Long COVID is typically classified as symptoms
lasting greater than four weeks post-infection. We aimed to evaluate the frequency of resolved and unresolved long
COVID symptoms in adults residing in greater Nashville, TN. &lt;h4&gt;Methods&lt;/h4&gt; We conducted a
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longitudinal cohort study of SARS-CoV-2-positive and exposed individuals from March 20 to May 15, 2020.
Participants for this analysis were included if: 1) ≥18 years; 2) SARS-CoV-2 positive by molecular or antibody testing;
and 3) completed a one-year visit. Demographic and illness information were collected at enrollment, and long
COVID symptoms were systematically collected at the one-year survey. Long COVID symptoms are defined as an
adult experiencing at least one of the following symptoms four weeks post-infection: fatigue, confusion, loss of smell
or taste, shortness of breath, chest pain, cough, muscle aches, inability to exercise, or heart palpitations. Unresolved
symptoms are defined as an individual with long COVID still experiencing symptoms at the one-year visit.
&lt;h4&gt;Results&lt;/h4&gt; A total of 115 adults enrolled and completed the one-year survey, of which 63 (54.8%)
were SARS-CoV-2-positive, with one asymptomatic individual. Of SARS-CoV-2-positive symptomatic adults, 32 (51%)
were female, 5 (88%) were of Hispanic ethnicity, and 58 (92%) were white. At the one-year visit, 33 (52%) reported
having long COVID, of which 17 (52%) reported having unresolved symptoms. Fatigue (89%), headache (89%), muscle
aches (79%), and cough (77%) were the most common symptoms reported at illness onset (Figure 1). Among 33
adults with long COVID, fatigue (42%), loss of smell (39%), and loss of taste (33%) were most common (Figure 2A). In
the 17 individuals with unresolved symptoms, loss of smell (29%) and loss of taste (24%) were commonly reported
(Figure 2B). Figure 1. COVID-19 symptoms reported at enrollment (n=62) Figure 2. Long COVID (symptoms lasting ≥ 4
weeks) (n=33) (A) and unresolved long COVID symptoms one-year post-infection (n=17) (B) reported on the one-year
survey &lt;h4&gt;Conclusion&lt;/h4&gt; Half of the adults in our cohort reported long COVID symptoms, with more
than quarter of symptoms persisting one-year post-illness. Our findings support that prolonged symptoms up to year
after SARS-CoV-2 exposure occur, and future studies should investigate the residual impacts of long COVID
symptoms and conditions. &lt;h4&gt;Disclosures&lt;/h4&gt; Natasha B. Halasa, MD, MPH, Genentech (Other Financial
or Material Support, I receive an honorarium for lectures - it’s a education grant, supported by genetech)Quidel
(Grant/Research Support, Other Financial or Material Support, Donation of supplies/kits)Sanofi (Grant/Research
Support, Other Financial or Material Support, HAI/NAI testing) Natasha B. Halasa, MD, MPH, Genentech (Individual(s)
Involved: Self): I receive an honorarium for lectures - it’s a education grant, supported by genetech, Other Financial or
Material Support, Other Financial or Material Support; Sanofi (Individual(s) Involved: Self): Grant/Research Support,
Research Grant or Support
URL:
http://europepmc.org/abstract/PMC/PMC8690477https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8690477/?tool=EBI
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8690477/pdf/?tool=EBIhttps://europepmc.org/articles/PMC8690477h
ttps://europepmc.org/articles/PMC8690477?pdf=render
98. Huang S, Zhou Z, Yang D, et al. Persistent white matter changes in recovered COVID-19 patients at the 1year follow-up. Brain. 2021:awab435. DOI: 10.1093/brain/awab435
10.1093/brain/awab435.
ABSTRACT: There is growing evidence that severe acute respiratory syndrome coronavirus 2 can affect the CNS.
However, data on white matter and cognitive sequelae at the one-year follow-up are lacking. Therefore, we explored
these characteristics in this study. We investigated 22 recovered coronavirus disease 2019 (COVID-19) patients and 21
matched healthy controls. Diffusion tensor imaging, diffusion kurtosis imaging and neurite orientation dispersion and
density imaging were performed to identify white matter changes, and the subscales of the Wechsler Intelligence
scale were used to assess cognitive function. Correlations between diffusion metrics, cognitive function, and other
clinical characteristics were then examined. We also conducted subgroup analysis based on patient admission to the
intensive care unit. The corona radiata, corpus callosum and superior longitudinal fasciculus had lower volume
fraction of intracellular water in the recovered COVID-19 group than in the healthy control group. Patients who had
been admitted to the intensive care unit had lower fractional anisotropy in the body of the corpus callosum than
those who had not. Compared with the healthy controls, the recovered COVID-19 patients demonstrated no
significant decline in cognitive function. White matter tended to present with fewer abnormalities for shorter hospital
stays and longer follow-up times. Lower axonal density was detected in clinically recovered COVID-19 patients after
one year. Patients who had been admitted to the intensive care unit had slightly more white matter abnormalities. No
significant decline in cognitive function was found in recovered COVID-19 patients. The duration of hospital stay may
be a predictor for white matter changes at the one-year follow-up.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34918020
DOI: 10.1093/brain/awab435
10.1093/brain/awab435.
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99. Jason LA, Islam M, Conroy K, et al. COVID-19 Symptoms Over Time: Comparing Long-Haulers to ME/CFS.
Fatigue. 2021;9(2):59-68.
ABSTRACT: Introduction: Our objective was to determine which symptoms among long-hauler COVID-19 patients
change over time, and how their symptoms compare to another chronic illness group. 278 long-haulers completed
two symptom questionnaires at one time point, with one recounting experiences from an average of 21.7 weeks prior.
Methods: We used a comparison group of 502 patients diagnosed with myalgic encephalomyelitis/chronic fatigue
syndrome (ME/CFS). Participants completed a standardized symptom questionnaire and a list of additional CDC
COVID-19 symptoms.
Results: Over time, the long-haulers reported an overall reduction of most symptoms including unrefreshing sleep
and post-exertional malaise, but an intensification of neurocognitive symptoms. When compared to ME/CFS, the
COVID-19 sample was initially more symptomatic for the immune and orthostatic domains but over time, the longhaulers evidenced significantly less severe symptoms than those with ME/CFS, except in the orthostatic domain.
Among the COVID-19 long haulers, several neurocognitive symptoms got worse over time, whereas improvements
occurred in most other areas.
Conclusions: These types of differential patterns of symptoms over time might contribute to helping better
understand the pathophysiology of those reporting prolonged illness following COVID-19.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34484973&id=doi:10.1080%2F21641
846.2021.1922140&issn=2164-1846&isbn=&volume=9&issue=2&spage=59&pages=5968&date=2021&title=Fatigue&atitle=COVID-19+Symptoms+Over+Time%3A+Comparing+LongHaulers+to+ME%2FCFS.&aulast=Jason&pid=%3Cauthor%3EJason+LA%3BIslam+M%3BConroy+K%3BCotler+J%3BT
orres+C%3BJohnson+M%3BMabie+B%3C%2Fauthor%3E%3CAN%3E34484973%3C%2FAN%3E%3CDT%3EJournal+Ar
ticle%3C%2FDT%3E
100. Jennings G, Monaghan A, Xue F, et al. A Systematic Review of Persistent Symptoms and Residual
Abnormal Functioning following Acute COVID-19: Ongoing Symptomatic Phase vs. Post-COVID-19 Syndrome.
J Clin Med. 2021;10(24):2021.06.25.21259372. DOI: 10.3390/jcm10245913
10.3390/jcm10245913.
ABSTRACT: OBJECTIVE: To compare the two phases of long COVID, namely ongoing symptomatic COVID-19 (OSC;
signs and symptoms from 4 to 12 weeks from initial infection) and post-COVID-19 syndrome (PCS; signs and
symptoms beyond 12 weeks) with respect to symptomatology, abnormal functioning, psychological burden, and
quality of life. DESIGN: Systematic review. DATA SOURCES: Electronic search of EMBASE, MEDLINE, ProQuest
Coronavirus Research Database, LitCOVID, and Google Scholar between January and April 2021, and manual search
for relevant citations from review articles. Eligibility Criteria: Cross-sectional studies, cohort studies, randomised
control trials, and case-control studies with participant data concerning long COVID symptomatology or abnormal
functioning. DATA EXTRACTION: Studies were screened and assessed for risk of bias by two independent reviewers,
with conflicts resolved with a third reviewer. The AXIS tool was utilised to appraise the quality of the evidence. Data
were extracted and collated using a data extraction tool in Microsoft Excel. RESULTS: Of the 1145 studies screened, 39
were included, all describing adult cohorts with long COVID and sample sizes ranging from 32 to 1733. Studies
included data pertaining to symptomatology, pulmonary functioning, chest imaging, cognitive functioning,
psychological disorder, and/or quality of life. Fatigue presented as the most prevalent symptom during both OSC and
PCS at 43% and 44%, respectively. Sleep disorder (36%; 33%), dyspnoea (31%; 40%), and cough (26%; 22%) followed
in prevalence. Abnormal spirometry (FEV1 < 80% predicted) was observed in 15% and 11%, and abnormal chest
imaging was observed in 34% and 28%, respectively. Cognitive impairments were also evident (20%; 15%), as well as
anxiety (28%; 34%) and depression (25%; 32%). Decreased quality of life was reported by 40% in those with OSC and
57% with PCS. CONCLUSIONS: The prevalence of OSC and PCS were highly variable. Reported symptoms covered a
wide range of body systems, with a general overlap in frequencies between the two phases. However, abnormalities in
lung function and imaging seemed to be more common in OSC, whilst anxiety, depression, and poor quality of life
seemed more frequent in PCS. In general, the quality of the evidence was moderate and further research is needed to
understand longitudinal symptomatology trajectories in long COVID. Systematic Review Registration: Registered with
PROSPERO with ID #CRD42021247846.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34945213
DOI: 10.3390/jcm10245913
10.3390/jcm10245913.
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101. Jia X, Cao S, Lee A, et al. A Comprehensive Characterization of Post-Covid-19 Syndrome in a Diverse
Population. Annals of Allergy, Asthma and Immunology. 2021;127(5 Supplement):S11.
ABSTRACT: Introduction: Persistent effects of COVID-19 have been associated with disabling, chronic symptoms, but
no set of clinical phenotypes or biomarkers currently exist to predict post-acute sequelae of SARS-CoV-2 infection
(PASC). Continuous follow-up with well-characterized clinical data is needed to understand and manage outcomes.
Here, we aimed to study PASC in a single-center, ethnically diverse cohort for one year. Method(s): Adult inpatients
and outpatients with a confirmed SARS-CoV-2 positive RT-PCR result (n=617) were enrolled at Stanford Hospital and
Clinics from March 2020 to February 2021. Participants completed symptom questionnaires and underwent venous
blood sampling draws every 1-3 months starting from diagnosis. Participants were enrolled for at least 30 days and
up to 1 year post-diagnosis. Result(s): Six months after diagnosis, 40% of participants reported at least one symptom
associated with COVID-19. From diagnosis, median time to first resolution of all symptoms was 44 days, and median
time to no recurring symptoms for at least one month was 214 days. Comorbid lung disease was associated with
longer time to symptom resolution. Disease severity, ethnicity, gender, cytomegalovirus-seropositivity, and Remdesivir
use did not affect time to symptom resolution. Participants had SARS-CoV-2-specific antibody positivity up to 12
months after diagnosis. Higher levels of anti-nucleocapsid IgG levels in the first week after diagnosis were associated
with shorter symptom duration. Conclusion(s): Our findings show that all disease severities have a similar risk of
developing PASC. Comorbid lung disease and initial IgG response are correlated with symptom duration.Copyright ©
2021
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1016%2Fj.anai.2021.08.0
41&issn=10811206&isbn=&volume=127&issue=5+Supplement&spage=S11&pages=S11&date=2021&title=Annals+of+Allergy%2
C+Asthma+and+Immunology&atitle=A+COMPREHENSIVE+CHARACTERIZATION+OF+POST-COVID19+SYNDROME+IN+A+DIVERSE+POPULATION&aulast=Jia&pid=%3Cauthor%3EJia+X.%3BCao+S.%3BLee+A.%3BCh
inthrajah+S.%3BYoffe+C.%3BBoyd+S.%3BPinsky+B.%3BNadeau+K.%3C%2Fauthor%3E%3CAN%3E2014965043%3C%
2FAN%3E%3CDT%3EConference+Abstract%3C%2FDT%3E
102. Jiménez Rodríguez BM, Gutiérrez Fernández J, Ramos Urbina EM, et al. Single and Multiple Effects of
COVID-19 Post-Acute Sequelae: 6-Month Follow-Up Cohort Study. SSRN Electronic Journal. 2021. DOI:
10.2139/ssrn.3868864
DOI: 10.2139/ssrn.3868864
103. Johnsen S, Sattler SM, Miskowiak KW, et al. Descriptive analysis of long COVID sequelae identified in a
multidisciplinary clinic serving hospitalised and non-hospitalised patients. ERJ Open Res. 2021;7(3). DOI:
10.1183/23120541.00205-2021
10.1183/23120541.00205-2021. eCollection 2021 Jul.
ABSTRACT: Background: There are emerging data of long-term effects of coronavirus disease 2019 (COVID-19)
comprising a diversity of symptoms. The aim of this study was to systematically describe and measure pulmonary and
extra-pulmonary post-COVID-19 complications in relation to acute COVID-19 severity. Methods: Patients attending a
standard of care 3 months post-hospitalisation follow-up visit and those referred by their general practitioner
because of persistent post-COVID-19 symptoms were included. Patients underwent symptomatic, quality of life,
pulmonary (lung function and high-resolution computed tomography (HRCT)), cardiac (high-resolution ECG), physical
(1-min sit and stand test (1-MSTST), handgrip strength, cardiopulmonary exercise testing (CPET)) and cognitive
evaluations. Results: All 34 hospitalised and 22 out of 23 non-hospitalised patients had >/=1 complaint or abnormal
finding at follow-up. Overall, 67% of patients were symptomatic (Medical Research Council (MRC) >/=2 or COPD
assessment test (CAT) >/=10), with no difference between hospitalised versus non-hospitalised patients. Pulmonary
function (forced expiratory volume in 1 s (FEV1) or diffusing capacity of the lung for carbon monoxide (D LCO)) <80%
of predicted) was impaired in 68% of patients. D LCO was significantly lower in those hospitalised compared to nonhospitalised (70.1+/-18.0 versus 80.2+/-11.2% predicted, p=0.02). Overall, 53% had an abnormal HRCT
(predominantly ground-glass opacities) with higher composite computed tomography (CT) scores in hospitalised
versus non-hospitalised patients (2.3 (0.1-4.8) and 0.0 (0.0-0.3), p<0.001). 1-MSTST was below the 25th percentile in
almost half of patients, but no signs of cardiac dysfunction were found. Cognitive impairments were present in 5966% of hospitalised and 31-44% of non-hospitalised patients (p=0.08). Conclusion: Three months after COVID-19
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infection, patients were still symptomatic and demonstrated objective respiratory, functional, radiological and
cognitive abnormalities, which were more prominent in hospitalised patients. Our study underlines the importance of
multidimensional management strategies in these patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34345629
DOI: 10.1183/23120541.00205-2021
10.1183/23120541.00205-2021. eCollection 2021 Jul.
104. Kayaaslan B, Eser F, Kalem AK, et al. Post-COVID syndrome: A single-center questionnaire study on 1007
participants recovered from COVID-19. J Med Virol. 2021;93(12):6566-74.
ABSTRACT: Post recovery manifestations have become another concern in patients who have recovered from
coronavirus disease 2019 (COVID-19). Numerous reports have shown that COVID-19 has a variety of long-term effects
on almost all systems including respiratory, cardiovascular, gastrointestinal, neurological, psychiatric, and
dermatological systems. We aimed to investigate the prevalence and characteristics of the post-COVID syndrome
among COVID-19 survivors and to determine the factors associated with persistent symptoms. This prospective study
enrolled in patients with COVID-19 followed in hospital or outpatient clinics in Ankara City Hospital. We performed a
special questionnaire to inquire about the presence of persistent symptoms beyond 12 weeks from the first diagnosis.
Demographic data, comorbid diseases, characteristics of acute COVID-19, presence of persistent symptoms by
systems, and knowledge about outpatient clinic visits after recovery were assessed. Of a total of 1007 participants,
39.0% had at least one comorbidity, and 47.5% had persistent symptoms. Fatigue/easy fatigability, myalgia, and loss
of weight were the most frequent persistent symptoms (overall 29.3%) followed by respiratory symptoms (25.4%). A
total of 235 participants had visited outpatient clinics due to several reasons during the post-COVID-19 period, and
17 of them were hospitalized. Severe acute COVID-19, hospitalization, and presence of comorbidity were independent
factors for the development of persistent symptoms. Fully understanding the spectrum of the post-COVID syndrome
is essential for appropriate management of all its long-term effects. Our study once again underlined the fact that the
prevalence of post-COVID syndrome is higher than expected and concerns many systems, and a multidisciplinary
follow-up should be provided to COVID-19 survivors in the post recovery period. Copyright © 2021 Wiley Periodicals
LLC.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34255355&id=doi:10.1002%2Fjmv.2
7198&issn=0146-6615&isbn=&volume=93&issue=12&spage=6566&pages=65666574&date=2021&title=Journal+of+Medical+Virology&atitle=Post-COVID+syndrome%3A+A+singlecenter+questionnaire+study+on+1007+participants+recovered+from+COVID19.&aulast=Kayaaslan&pid=%3Cauthor%3EKayaaslan+B%3BEser+F%3BKalem+AK%3BKaya+G%3BKaplan+B%3BKaca
r+D%3BHasanoglu+I%3BCoskun+B%3BGuner+R%3C%2Fauthor%3E%3CAN%3E34255355%3C%2FAN%3E%3CDT%3E
Journal+Article%3C%2FDT%3E
105. Kinge CNW, Hanekom S, Smith AL, et al. Persistent Symptoms Among Frontline Health Workers Postacute COVID-19 Infection. medRxiv. 2021;05.
ABSTRACT: Background: Growing evidence shows that a significant number of patients with COVID-19 experience
prolonged/persistent symptoms, also known as Long COVID. Reports of Long COVID are rising but little is known
about prevalence in non-hospitalized patients. Objective(s): We sought to identify the persistent symptoms of COVID19 in frontline workers at Right to Care (RTC) South Africa who have past the acute phase of illness with a view to
establishing rehabilitation programs for its employees and the community at large. Method(s): This was a crosssectional survey. We analysed data from 207 eligible COVID-19 positive RTC frontline workers who participated in a
post-COVID online self-administered survey. The survey was active for two months. Frequencies and median were
calculated for categorical and continuous variables, respectively. Result(s): The survey response rate was 30% (62 out
of 207); of the 62 respondents with a median age of 33.5 years (IQR= 30-44 years), 47 (76%) were females. The
majority (n=55; 88.7%) self-isolated and 7 (11.3%) were admitted to hospital at time of diagnosis. The most common
comorbid condition reported was hypertension particularly among workers aged 45-55 years. Headache, body ache,
fatigue, loss of smell, dry cough, fever, and loss of appetite were the most common reported symptoms at time of
diagnosis. Persistent symptoms were characterized by fatigue, anxiety, difficulty sleeping, chest pain, muscle pain and
brain fog, being the six most reported. Conclusion(s): The impact of persistent/Long COVID-19 on the health of
frontline workers could have direct impact in health service delivery. Given the rise in cases of COVID-19 in South
Africa and the world at large, the prevalence of Long COVID is likely to be substantial and therefore need for
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rehabilitation programs targeted at each of the persistent (Long) COVID symptoms is critical.Copyright The copyright
holder for this preprint is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-ND 4.0 International license.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1101%2F2021.12.03.2126
7225&issn=&isbn=&volume=&issue=&spage=&pages=&date=2021&title=medRxiv&atitle=Persistent+Symptoms+
Among+Frontline+Health+Workers+Post-acute+COVID19+Infection&aulast=Kinge&pid=%3Cauthor%3EKinge+C.N.W.%3BHanekom+S.%3BSmith+A.L.%3BAkpan+F.%3BMothibi+E.%3BMaotoe+T.%3BLebatie+F.%3BMajuba+P.%3BSanne+I.%3BChasela+C.%3C%2Faut
hor%3E%3CAN%3E2016370627%3C%2FAN%3E%3CDT%3EPreprint%3C%2FDT%3E
106. Li Y, Han X, Huang J, et al. Follow-up study of pulmonary sequelae in discharged COVID-19 patients with
diabetes or secondary hyperglycemia. Eur J Radiol. 2021;144:109997. DOI: 10.1016/j.ejrad.2021.109997
10.1016/j.ejrad.2021.109997. Epub 2021 Oct 9.
ABSTRACT: PURPOSE: To determine chest CT changes 6 months and 12 months after the onset of coronavirus
disease 2019 (COVID-19) in patients with diabetes or hyperglycemia and the risk factors for these residual lung
abnormalities. METHODS: In total, 141 COVID-19 patients were assigned to group 1 (diabetes), group 2 (secondary
hyperglycemia) or group 3 (controls). Initial and six- and twelve-month follow-up computed tomography (CT) scans
were performed 16 days, 175 days and 351 days after symptom onset, respectively. CT findings and clinical and peak
laboratory parameters were collected and compared. Univariable and multivariable logistic regression analyses were
performed to identify the independent predictors for the presence of residual lung abnormalities at the 6-month
follow-up exam. Seven variables (age; the presence of acute respiratory distress syndrome; the duration of
hospitalization; the peak levels of lactate dehydrogenase (LDH) and C-reactive protein; and the initial total CT score)
were chosen in the final multivariable models. RESULTS: At the six-month follow-up, abnormalities were still observed
on chest CT in 77/141 (54.6%) patients. Reticular patterns (40/141, 28.4%) and ground-glass opacities (GGOs) (29/141,
20.6%) were the most common CT abnormalities on the follow-up CT scans. Patients in Groups 1 and 2 had
significantly higher incidences of residual lung abnormalities than those in Group 3 (65.4% and 58.3%, respectively vs.
36.6%; p < 0.05). Twelve months after disease onset, the chest CT changes persisted in 13/25 (52.0%) patients. A
duration of hospitalization > 20 days (OR: 5.630, 95% CI: 1.394-22.744, p = 0.015), an LDH level >/= 317 U/L (OR:
7.020, 95% CI: 1.032-47.743, p = 0.046) and a total CT score > 15 (OR: 9.919, 95% CI: 1.378-71.415, p = 0.023) were
independent predictors of residual pulmonary abnormalities in patients with diabetes or secondary hyperglycemia.
CONCLUSIONS: A considerable proportion of surviving COVID-19 patients with diabetes or secondary hyperglycemia
had residual pulmonary abnormalities six months after disease onset, and we found evidence of persistent chest CT
changes at the one-year follow-up. Residual lung abnormalities were associated with longer hospital stays, higher
peak LDH levels and higher initial total CT scores.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34634534
DOI: 10.1016/j.ejrad.2021.109997
10.1016/j.ejrad.2021.109997. Epub 2021 Oct 9.
107. Mainous AG, Rooks BJ, Wu V, et al. COVID-19 Post-acute Sequelae Among Adults: 12 Month Mortality
Risk. Frontiers in Medicine. 2021;8 (no pagination)(778434).
ABSTRACT: Background: There are concerns regarding post-acute sequelae of COVID-19, but it is unclear whether
COVID-19 poses a significant downstream mortality risk. The objective was to determine the relationship between
COVID-19 infection and 12-month mortality after recovery from the initial episode of COVID-19 in adult patients.
Method(s): An analysis of electronic health records (EHR) was performed for a cohort of 13,638 patients, including
COVID-19 positive and a comparison group of COVID-19 negative patients, who were followed for 12 months post
COVID-19 episode at one health system. Both COVID-19 positive patients and COVID-19 negative patients were PCR
validated. COVID-19 positive patients were classified as severe if they were hospitalized within the first 30 days of the
date of their initial positive test. The 12-month risk of mortality was assessed in unadjusted Cox regressions and those
adjusted for age, sex, race and comorbidities. Separate subgroup analyses were conducted for (a) patients aged 65
and older and (b) those <65 years. Result(s): Of the 13,638 patients included in this cohort, 178 had severe COVID-19,
246 had mild/moderate COVID-19, and 13,214 were COVID-19 negative. In the cohort, 2,686 died in the 12-month
period. The 12-month adjusted all-cause mortality risk was significantly higher for patients with severe COVID-19
compared to both COVID-19 negative patients (HR 2.50; 95% CI 2.02, 3.09) and mild COVID-19 patients (HR 1.87; 95%
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CI 1.28, 2.74). The vast majority of deaths (79.5%) were for causes other than respiratory or cardiovascular conditions.
Among patients aged <65 years, the pattern was similar but the mortality risk for patients with severe COVID-19 was
increased compared to both COVID-19 negative patients (HR 3.33; 95% CI 2.35, 4.73) and mild COVID-19 patients (HR
2.83; 95% CI 1.59, 5.04). Patients aged 65 and older with severe COVID-19 were also at increased 12-month mortality
risk compared to COVID-19 negative patients (HR 2.17; 95% CI 1.66, 2.84) but not mild COVID-19 patients (HR 1.41;
95% CI 0.84, 2.34). Discussion(s): Patients with a COVID-19 hospitalization were at significantly increased risk for future
mortality. In a time when nearly all COVID-19 hospitalizations are preventable this study points to an important and
under-investigated sequela of COVID-19 and the corresponding need for prevention.Copyright © 2021 Mainous III,
Rooks, Wu and Orlando.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.3389%2Ffmed.2021.7784
34&issn=2296858X&isbn=&volume=8&issue=&spage=778434&pages=&date=2021&title=Frontiers+in+Medicine&atitle=COVID19+Postacute+Sequelae+Among+Adults%3A+12+Month+Mortality+Risk&aulast=Mainous&pid=%3Cauthor%3EMainous+A.
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rticle%3C%2FDT%3E
108. Martin C, Luteijn M, Letton W, et al. A model framework for projecting the prevalence and impact of
Long-COVID in the UK. PLoS One. 2021;16(12):e0260843. DOI: 10.1371/journal.pone.0260843
10.1371/journal.pone.0260843. eCollection 2021.
ABSTRACT: The objective of this paper is to model lost Quality Adjusted Life Years (QALYs) from symptoms arising
from COVID-19 disease in the UK population, including symptoms of 'long-COVID'. The scope includes QALYs lost to
symptoms, but not deaths, due to acute COVID-19 and long-COVID. The prevalence of symptomatic COVID-19,
encompassing acute symptoms and long-COVID symptoms, was modelled using a decay function. Permanent injury
as a result of COVID-19 infection, was modelled as a fixed prevalence. Both parts were combined to calculate QALY
loss due to COVID-19 symptoms. Assuming a 60% final attack rate for SARS-CoV-2 infection in the population, we
modelled 299,730 QALYs lost within 1 year of infection (90% due to symptomatic COVID-19 and 10% permanent
injury) and 557,764 QALYs lost within 10 years of infection (49% due to symptomatic COVID-19 and 51% due to
permanent injury). The UK Government willingness-to-pay to avoid these QALY losses would be pound17.9 billion
and pound32.2 billion, respectively. Additionally, 90,143 people were subject to permanent injury from COVID-19
(0.14% of the population). Given the ongoing development in information in this area, we present a model framework
for calculating the health economic impacts of symptoms following SARS-CoV-2 infection. This model framework can
aid in quantifying the adverse health impact of COVID-19, long-COVID and permanent injury following COVID-19 in
society and assist the proactive management of risk posed to health. Further research is needed using standardised
measures of patient reported outcomes relevant to long-COVID and applied at a population level.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34855874
DOI: 10.1371/journal.pone.0260843
10.1371/journal.pone.0260843. eCollection 2021.
109. Michelen M, Manoharan L, Elkheir N, et al. Characterising long COVID: a living systematic review. BMJ
Global Health. 2021;6(9):09.
ABSTRACT: BACKGROUND: While it is now apparent clinical sequelae (long COVID) may persist after acute COVID19, their nature, frequency and aetiology are poorly characterised. This study aims to regularly synthesise evidence on
long COVID characteristics, to help inform clinical management, rehabilitation strategies and interventional studies to
improve long-term outcomes.
METHODS: A living systematic review. Medline, CINAHL (EBSCO), Global Health (Ovid), WHO Global Research on
COVID-19 database, LitCovid and Google Scholar were searched till 17 March 2021. Studies including at least 100
people with confirmed or clinically suspected COVID-19 at 12 weeks or more post onset were included. Risk of bias
was assessed using the tool produced by Hoy et al. Results were analysed using descriptive statistics and metaanalyses to estimate prevalence.
RESULTS: A total of 39 studies were included: 32 cohort, 6 cross-sectional and 1 case-control. Most showed high or
moderate risk of bias. None were set in low-income countries and few included children. Studies reported on 10 951
people (48% female) in 12 countries. Most included previously hospitalised people (78%, 8520/10 951). The longest
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mean follow-up time was 221.7 (SD: 10.9) days post COVID-19 onset. Over 60 physical and psychological signs and
symptoms with wide prevalence were reported, most commonly weakness (41%; 95% CI 25% to 59%), general malaise
(33%; 95% CI 15% to 57%), fatigue (31%; 95% CI 24% to 39%), concentration impairment (26%; 95% CI 21% to 32%)
and breathlessness (25%; 95% CI 18% to 34%). 37% (95% CI 18% to 60%) of patients reported reduced quality of life;
26% (10/39) of studies presented evidence of reduced pulmonary function.
CONCLUSION: Long COVID is a complex condition with prolonged heterogeneous symptoms. The nature of studies
precludes a precise case definition or risk evaluation. There is an urgent need for prospective, robust, standardised,
controlled studies into aetiology, risk factors and biomarkers to characterise long COVID in different at-risk
populations and settings.
PROSPERO REGISTRATION NUMBER: CRD42020211131. Copyright © Author(s) (or their employer(s)) 2021. Re-use
permitted under CC BY. Published by BMJ.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34580069&id=doi:10.1136%2Fbmjg
h-2021-005427&issn=20597908&isbn=&volume=6&issue=9&spage=&pages=&date=2021&title=BMJ+Global+Health&atitle=Characterising+l
ong+COVID%3A+a+living+systematic+review.&aulast=Michelen&pid=%3Cauthor%3EMichelen+M%3BManoharan+
L%3BElkheir+N%3BCheng+V%3BDagens+A%3BHastie+C%3BO%27Hara+M%3BSuett+J%3BDahmash+D%3BBugaev
a+P%3BRigby+I%3BMunblit+D%3BHarriss+E%3BBurls+A%3BFoote+C%3BScott+J%3BCarson+G%3BOlliaro+P%3BSi
gfrid+L%3BStavropoulou+C%3C%2Fauthor%3E%3CAN%3E34580069%3C%2FAN%3E%3CDT%3EJournal+Article%3C
%2FDT%3E
110. Millet C, Narvaneni S, Chaudhry S, et al. The Long Haul: A Follow up Study of Patients Diagnosed with
Covid-19 One Year Ago at an Urban Medical Center in New Jersey. Chest. 2021;160(4 Supplement):A566-A7.
ABSTRACT: TOPIC: Chest Infections TYPE: Original Investigations PURPOSE: Many patients diagnosed with COVID-19
develop a post-viral syndrome commonly known as Long COVID-19. Long COVID is described as when a patient
experiences persistent symptoms for more than 12 weeks after their initial infection. Recent studies have shown that
patients may experience long covid for as many as 6 months after initial infection. We conducted a follow up study on
patients diagnosed with COVID-19 one year ago at one of the worst affected tertiary hospitals in the state of New
Jersey. METHOD(S): This was a prospective cohort study consisting of patients with a confirmed positive COVID-19
test by PCR in the months of March and April of 2020 in the St. Joseph's University Hospital network. Individuals who
were either admitted to the hospital or tested positive in the outpatient setting with Sars- CoV2 were included in the
study. Patients under 18 years of age or those with cognitive impairment or inability to complete the survey were
excluded. Informed consent was taken over the telephone. The participants completed a comprehensive
questionnaire including sociodemographic information and a review of systems to evaluate for persistent symptoms
they have experienced over the past year directly due to COVID-19. All patient identifying information was deidentified in compliance with HIPAA rules and regulations. RESULT(S): There were 91 inpatients ( 91/173 [52.6%]) and
82 outpatients (82/173 [47.4%]) with a mean age of 51.5. The most common ethnicities were Hispanic (80/173
[46.24%]) African American (48/173 [27.74%]), Caucasian (32/173 [18.49%]) and the most common comorbidities were
hypertension (68/173 [39.5%]), obesity (45/173 [26.9%]) and diabetes (33/173 [19.1%]). There were 91 inpatients (
91/173 [52.6%]) and 82 outpatients (82/173 [47.4%]), of which 85 were male (85/173 [49.42%]). Overall 83 patients
(47.9%) still experienced at least one persistent symptom after initial infection. The most commonly reported
symptoms were shortness of breath (44/173 [25.4%]), fatigue (43/173 [21%]), anxiety (36/173 [20.8%]), difficulty
focusing/brain fog (32/173 [18.5%]), body aches (32/173 [18.5%]), headaches (29/173 [16.8%]), memory loss (25/173
[14.5%]), cough (23/173 [13.3%]), depression (22/173 [12.7%]), chest pain (19/173 [11%]), palpitations (15/173 [8.7%]),
lightheadedness (15/173 [8.7%]), runny nose (12/173 [6.9%]) and loss of taste (11/173 [6.4%]). CONCLUSION(S): In our
patient population nearly half of all patients (47.9%) still experienced at least one symptom 12 months after their
initial infection. In both patient populations the most common persistent symptoms were shortness of breath, fatigue,
anxiety and difficulty focusing/brain fog. The risk factors and pathophysiology of long covid remain unknown,
highlighting the importance of further research into the topics. CLINICAL IMPLICATIONS: Nearly half of our patient
population still experienced at least one symptom from their COVID-19 infection after one year. This further suggests
that infection with COVID-19 may carry a risk of developing long term and possibly permanent sequelae from the
virus. As more patients continue to be infected with COVID-19 and subsequently develop long covid, a public health
crisis may be looming in the future. This highlights the need for continued public education on COVID-19 as well as
the critical importance of widespread vaccination across the world to end the pandemic. DISCLOSURES: No relevant
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relationships by Polina Aron, source=Web Response No relevant relationships by Hamdallah Ashkar, source=Web
Response No relevant relationships by Sohail Chaudhry, source=Web Response No relevant relationships by Arslan
Chaudhry, source=Web Response No relevant relationships by Beenish Faheem, source=Web Response No relevant
relationships by Alisa Farokhian, source=Web Response No relevant relationships by George Horani, source=Web
Response No relevant relationships by Humberto Jimenez, source=Web Response No relevant relationships by
Christina Kmiecik, source=Web Respons No relevant relationships by Patrick Michael, source=Web Response No
relevant relationships by Christopher Millet, source=Web Response No relevant relationships by Spandana Narvaneni,
source=Web Response No relevant relationships by Sherif Roman, source=Web Response No relevant relationships
by Fady Shafeek, source=Web Response No relevant relationships by Yezin Shamoon, source=Web Response No
relevant relationships by Jin Suh, source=Web ResponseCopyright © 2021 American College of Chest Physicians
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1016%2Fj.chest.2021.07.
547&issn=0012-3692&isbn=&volume=160&issue=4+Supplement&spage=A566&pages=A566A567&date=2021&title=Chest&atitle=THE+LONG+HAUL%3A+A+FOLLOW+UP+STUDY+OF+PATIENTS+DIAGNOSE
D+WITH+COVID19+ONE+YEAR+AGO+AT+AN+URBAN+MEDICAL+CENTER+IN+NEW+JERSEY&aulast=Millet&pid=%3Cauthor%3EM
illet+C.%3BNarvaneni+S.%3BChaudhry+S.%3BShamoon+Y.%3BChaudhry+A.%3BFarokhian+A.%3BRoman+S.%3BHor
ani+G.%3BKmiecik+C.%3BAron+P.%3BMichael+P.%3BSuh+J.%3BJimenez+H.%3BShafeek+F.%3BAshkar+H.%3BFahee
m+B.%3C%2Fauthor%3E%3CAN%3E2014928679%3C%2FAN%3E%3CDT%3EConference+Abstract%3C%2FDT%3E
111. Miyazato Y, Tsuzuki S, Morioka S, et al. Risk factors associated with development and persistence of long
COVID. medRxiv. 2021:2021.09.22.21263998. DOI: 10.1101/2021.09.22.21263998
ABSTRACT: Background Long COVID has been a social concern. Though patient characteristics associated with
developing long COVID are partially known, those associated with persisting it have not been identified.Methods We
conducted a cross-sectional questionnaire survey of patients after COVID-19 recovery who visited the National Center
for Global Health and Medicine between February 2020 and March 2021. Demographic and clinical data, and the
presence and duration of long COVID were obtained. We identified factors associated with development and
persistence of long COVID using multivariate logistic and linear regression analysis, respectively.Results We analyzed
457 of 526 responses (response rate, 86.9%). The median age was 47 years, and 378 patients (84.4%) had mild disease
in acute phase. The number of patients with any symptoms after 6 and 12 months after onset or diagnosis were 120
(26.3%) and 40 (8.8%), respectively. Women were at risk for development of fatigue (OR 2.03, 95% CI 1.31-3.14),
dysosmia (OR 1.91, 95% CI 1.24-2.93), dysgeusia (OR 1.56, 95% CI 1.02-2.39), and hair loss (OR 3.00, 95% CI 1.77-5.09),
and were at risk for persistence of any symptoms (coefficient 38.0, 95% CI 13.3-62.8). Younger age and low body mass
index were risk factors for developing dysosmia (OR 0.96, 95% CI 0.94-0.98, and OR 0.94, 95% CI 0.89-0.99,
respectively) and dysgeusia (OR 0.98, 95% CI 0.96-1.00, and OR 0.93, 95% CI 0.88-0.98, respectively).Conclusion We
identified risk factors for the persistence as well as development of long COVID. Many patients suffer from long-term
residual symptoms, even in mild cases.Summary Our cross-sectional questionnaire survey of patients recovering from
COVID-19 revealed that women, young age, and low body mass index were risk factors for the development of
multiple symptoms, and that even mild cases of COVID-19 suffered from long-term residual symptoms.Competing
Interest StatementThe authors have declared no competing interest.Funding StatementThis research was funded by
the Emerging/Re-emerging Infectious Diseases Project of Japan, from the Japan Agency for Medical Research and
Development, AMED under Grant Number JP20fk0108416.Author DeclarationsI confirm all relevant ethical guidelines
have been followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe details of
the IRB/oversight body that provided approval or exemption for the research described are given below:This study
was reviewed and approved by the Ethics Committee of the Center Hospital of the National Center for Global Health
and Medicine (NCGM) (NCGM-G-004121-00).All necessary patient/participant consent has been obtained and the
appropriate institutional forms have been archived.YesI understand that all clinical trials and any other prospective
interventional studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that
any such study reported in the manuscript has been registered and the trial registration ID is provided (note: if
posting a prospective study registered retrospectively, please provide a statement in the trial ID field explaining why
the study was not registered in advance).YesI have followed all appropriate research reporting guidelines and
uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent material as
supplementary files, if applicable.YesThe authors confirm that the data supporting the findings of this study are
available within the article and its supplementary materials.
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URL: http://medrxiv.org/content/early/2021/09/23/2021.09.22.21263998.abstract
DOI: 10.1101/2021.09.22.21263998
112. Moghimi N, Di Napoli M, Biller J, et al. The Neurological Manifestations of Post-Acute Sequelae of SARSCoV-2 infection. Curr Neurol Neurosci Rep. 2021;21(9):44. DOI: 10.1007/s11910-021-01130-1
10.1007/s11910-021-01130-1.
ABSTRACT: PURPOSE OF REVIEW: Coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), is a global health challenge. This review aims to summarize the incidence, risk
factors, possible pathophysiology, and proposed management of neurological manifestations of post-acute sequelae
of SARS-CoV-2 infection (PASC) or neuro-PASC based on the published literature. RECENT FINDINGS: The National
Institutes of Health has noted that PASC is a multi-organ disorder ranging from mild symptoms to an incapacitating
state that can last for weeks or longer following recovery from initial infection with SARS-CoV-2. Various
pathophysiological mechanisms have been proposed as the culprit for the development of PASC. These include, but
are not limited to, direct or indirect invasion of the virus into the brain, immune dysregulation, hormonal disturbances,
elevated cytokine levels due to immune reaction leading to chronic inflammation, direct tissue damage to other
organs, and persistent low-grade infection. A multidisciplinary approach for the treatment of neuro-PASC will be
required to diagnose and address these symptoms. Tailored rehabilitation and novel cognitive therapy protocols are
as important as pharmacological treatments to treat neuro-PASC effectively. With recognizing the growing numbers
of COVID-19 patients suffering from neuro-PASC, there is an urgent need to identify affected individuals early to
provide the most appropriate and efficient treatments. Awareness among the general population and health care
professionals about PASC is rising, and more efforts are needed to understand and treat this new emerging challenge.
In this review, we summarize the relevant scientific literature about neuro-PASC.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34181102
DOI: 10.1007/s11910-021-01130-1
10.1007/s11910-021-01130-1.
113. Mohamed-Hussein AAR, Amin MT, Makhlouf HA, et al. Non-hospitalised COVID-19 patients have more
frequent long COVID-19 symptoms. Int J Tuberc Lung Dis. 2021;25(9):732-7. DOI: 10.5588/ijtld.21.0135
10.5588/ijtld.21.0135.
ABSTRACT: BACKGROUND: Long COVID-19 syndrome refers to the persistence of symptoms for more than 12 weeks
after the start of acute symptoms. The pathophysiology of this syndrome is not yet clear.OBJECTIVE: To assess long
COVID-19 symptoms in hospitalised and non-hospitalised patients.METHODS: A cross-sectional survey was used. The
study included 262 patients who were divided into two groups based on their hospital admission history: 167 (63.7%)
were not hospitalised, while 95 (36.3%) were hospitalised.RESULTS: Long-COVID was reported in 157 out of 262
patients (59.9%), and was significantly more frequent in non-hospitalised patients (68.3% vs. 45.3%; P < 0.001). During
the acute phase, hospitalised patients had more respiratory symptoms (95.9% vs. 85.6%), while non-hospitalised
patients had more neuropsychiatric symptoms (84.4% vs. 69.5%; P < 0.05). Constitutional and neuropsychiatric
symptoms were the most frequently reported persistent symptoms in both groups, but all persistent symptoms were
more frequent in the non-hospitalised group (P < 0.005).CONCLUSION: Long COVID-19 symptoms affect both
hospitalised and non-hospitalised patients. Neuropsychiatric manifestations were the most common persistent
COVID-19 symptoms. Rehabilitation and psychotherapy could be advised for all recovered COVID-19 patients. Nonhospitalised COVID-19 patients should be counselled to contact healthcare providers whenever needed.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34802495
DOI: 10.5588/ijtld.21.0135
10.5588/ijtld.21.0135.
114. Mohiuddin Chowdhury ATM, Karim MR, Ali MA, et al. Clinical Characteristics and the Long-Term Postrecovery Manifestations of the COVID-19 Patients-A Prospective Multicenter Cross-Sectional Study. Frontiers
in Medicine. 2021;8 (no pagination)(663670).
ABSTRACT: Objective: Coronavirus disease 2019 (COVID-19) or severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection is a global issue. In addition to managing acute cases, post-COVID-19 persisting
symptoms/complaints and different hematological values are of great concern. These have an impact on the patient's
well-being and are yet to be evaluated. Therefore, clinical and primary diagnosis based on routine laboratory findings
bears high importance during the initial period of COVID-19, especially in regions with fewer diagnostic facilities.
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Method(s): Clinical information and associated complaints of the COVID-19 illness confirmed by reverse transcriptionpolymerase chain reaction (RT-PCR) were collected directly from the patients. Regular follow-ups were obtained on
the phone every 2 weeks following recovery for 20 weeks. Initial hematological and radiology findings of the
hospitalized patients except for intensive care unit (ICU) and high dependency units (HDUs) and a follow-up
evaluation after 4 weeks following recovery were analyzed. Result(s): The post-COVID-19 persisting
symptoms/complaints were found among 21.4% of symptomatic patients, which persisted for >=20 weeks and had a
significant relationship with the duration of COVID-19 illness and the existing comorbidity (p < 0.05). Post-COVID-19
primary type 2 diabetes mellitus (DM, 0.64%) and hypertension (HTN, 1.28%) and unstable DM (54.55%) and HTN
(34.78%) to the pre-existing diabetic and hypertensive patients were observed. Post-recovery remarkable changes in
the laboratory values included leukocytosis (16.1%), lymphocytosis (14.5%), and an increased prothrombin time (PT,
25.8%). Abnormalities in the D-dimer, serum ferritin, hemoglobin, and erythrocyte sedimentation rate (ESR) levels
were present to an extent. Laboratory findings like chest X-ray, ESR, white blood cell (WBC) count, lymphocyte count,
C-reactive protein (CRP), serum glutamic pyruvic transaminase (SGPT), serum ferritin, PT, D-dimer, and serum
creatinine are important markers for the diagnosis and prognosis of COVID-19 illness (p < 0.05). Conclusion(s): PostCOVID-19 persisting symptoms and the changes in the laboratory values need to be considered with importance and
as a routine clinical measure. Post-COVID-19 periodic follow-up for evaluating the patient's physical condition and
the biochemical values should be scheduled with care and managed accordingly to prevent future comorbidity in
patients with the post-COVID-19 syndrome.© Copyright © 2021 Mohiuddin Chowdhury, Karim, Ali, Islam, Li and He.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.3389%2Ffmed.2021.6636
70&issn=2296858X&isbn=&volume=8&issue=&spage=663670&pages=&date=2021&title=Frontiers+in+Medicine&atitle=Clinical
+Characteristics+and+the+Long-Term+Post-recovery+Manifestations+of+the+COVID-19+PatientsA+Prospective+Multicenter+CrossSectional+Study&aulast=Mohiuddin+Chowdhury&pid=%3Cauthor%3EMohiuddin+Chowdhury+A.T.M.%3BKarim+M.
R.%3BAli+M.A.%3BIslam+J.%3BLi+Y.%3BHe+S.%3C%2Fauthor%3E%3CAN%3E635900466%3C%2FAN%3E%3CDT%3E
Article%3C%2FDT%3E
115. Mølhave M, Leth S, Gunst JD, et al. Long-Term Symptoms among Hospitalized COVID-19 Patients 48
Weeks after Discharge—A Prospective Cohort Study. Journal of Clinical Medicine. 2021;10(22):5298.
ABSTRACT: Follow-up studies of COVID-19 survivors have been performed to characterize persistence of long-term
symptoms, but data are scarce on one year of follow-up. This study provides data from 48 weeks of follow-up after
discharge. All patients discharged from the Department of Infectious Diseases at Aarhus University Hospital, Denmark
between 1 March and 1 July 2020 were followed for 48 weeks. In total, 45 of 66 eligible patients were interviewed
after 48 weeks. The median age was 57 (IQR 51–70) years, the majority were female (53%) and Caucasian (87%).
Median BMI was 28.1 (IQR 24.8–32.6) kg/m2. One or more comorbidities were registered among 62% of the patients.
In total, 39 out of 45 (87%) interviewed patients reported persistence of at least one symptom 48 weeks after
hospitalization with COVID-19. Most frequently reported symptoms were fatigue, dyspnea, and concentration
difficulties. This study provides new long-term data following COVID-19, contributing to the accumulating data of
COVID-19 sequelae. Many patients suffer long-term sequelae and further research is urgently needed to gain further
knowledge of the duration and therapeutic options
URL: https://www.mdpi.com/2077-0383/10/22/5298
116. Munblit D, Bobkova P, Spiridonova E, et al. Incidence and risk factors for persistent symptoms in adults
previously hospitalized for COVID-19. Clin Exp Allergy. 2021;51(9):1107-20.
ABSTRACT: BACKGROUND: The long-term sequalae of COVID-19 remain poorly characterized. We assessed
persistent symptoms in previously hospitalized patients with COVID-19 and assessed potential risk factors.
METHODS: Data were collected from patients discharged from 4 hospitals in Moscow, Russia between 8 April and 10
July 2020. Participants were interviewed via telephone using an ISARIC Long-term Follow-up Study questionnaire.
RESULTS: 2,649 of 4755 (56%) discharged patients were successfully evaluated, at median 218 (IQR 200, 236) days
post-discharge. COVID-19 diagnosis was clinical in 1291 and molecular in 1358. Most cases were mild, but 902 (34%)
required supplemental oxygen and 68 (2.6%) needed ventilatory support. Median age was 56 years (IQR 46, 66) and
1,353 (51.1%) were women. Persistent symptoms were reported by 1247 (47.1%) participants, with fatigue (21.2%),
shortness of breath (14.5%) and forgetfulness (9.1%) the most common symptoms and chronic fatigue (25%) and
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respiratory (17.2%) the most common symptom categories. Female sex was associated with any persistent symptom
category OR 1.83 (95% CI 1.55 to 2.17) with association being strongest for dermatological (3.26, 2.36 to 4.57)
symptoms. Asthma and chronic pulmonary disease were not associated with persistent symptoms overall, but asthma
was associated with neurological (1.95, 1.25 to 2.98) and mood and behavioural changes (2.02, 1.24 to 3.18), and
chronic pulmonary disease was associated with chronic fatigue (1.68, 1.21 to 2.32).
CONCLUSIONS: Almost half of adults admitted to hospital due to COVID-19 reported persistent symptoms 6 to 8
months after discharge. Fatigue and respiratory symptoms were most common, and female sex was associated with
persistent symptoms. Copyright © 2021 John Wiley & Sons Ltd.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34351016&id=doi:10.1111%2Fcea.1
3997&issn=0954-7894&isbn=&volume=51&issue=9&spage=1107&pages=11071120&date=2021&title=Clinical+%26+Experimental+Allergy&atitle=Incidence+and+risk+factors+for+persistent+sy
mptoms+in+adults+previously+hospitalized+for+COVID19.&aulast=Munblit&pid=%3Cauthor%3EMunblit+D%3BBobkova+P%3BSpiridonova+E%3BShikhaleva+A%3BGamiro
va+A%3BBlyuss+O%3BNekliudov+N%3BBugaeva+P%3BAndreeva+M%3BDunnGalvin+A%3BComberiati+P%3BApfel
bacher+C%3BGenuneit+J%3BAvdeev+S%3BKapustina+V%3BGuekht+A%3BFomin+V%3BSvistunov+AA%3BTimashev
+P%3BSubbot+VS%3BRoyuk+VV%3BDrake+TM%3BHanson+SW%3BMerson+L%3BCarson+G%3BHorby+P%3BSigfri
d+L%3BScott+JT%3BSemple+MG%3BWarner+JO%3BVos+T%3BOlliaro+P%3BGlybochko+P%3BButnaru+D%3BSeche
nov+StopCOVID+Research+Team%3C%2Fauthor%3E%3CAN%3E34351016%3C%2FAN%3E%3CDT%3EClinical+Trial%
3C%2FDT%3E
117. Mylvaganam RJ, Bailey JI, Sznajder JI, et al. Recovering from a pandemic: pulmonary fibrosis after SARSCoV-2 infection. European Respiratory Review. 2021;30(162):31.
ABSTRACT: Acute manifestations of SARS-CoV-2 infection continue to impact the lives of many across the world.
Post-acute sequelae of coronavirus disease 2019 (COVID-19) may affect 10-30% of survivors of COVID-19, and postacute sequelae of COVID-19 (PASC)-pulmonary fibrosis is a long-term outcome associated with major morbidity. Data
from prior coronavirus outbreaks (severe acute respiratory syndrome and Middle East respiratory syndrome) suggest
that pulmonary fibrosis will contribute to long-term respiratory morbidity, suggesting that PASC-pulmonary fibrosis
should be thoroughly screened for through pulmonary function testing and cross-sectional imaging. As data
accumulates on the unique pathobiologic mechanisms underlying critical COVID-19, a focus on corollaries to the
subacute and chronic profibrotic phenotype must be sought as well. Key aspects of acute COVID-19 pathobiology
that may account for increased rates of pulmonary fibrosis include monocyte/macrophage-T-cell circuits, profibrotic
RNA transcriptomics, protracted elevated levels of inflammatory cytokines, and duration of illness and ventilation.
Mechanistic understanding of PASC-pulmonary fibrosis will be central in determining therapeutic options and will
ultimately play a role in transplant considerations. Well-designed cohort studies and prospective clinical registries are
needed. Clinicians, researchers and healthcare systems must actively address this complication of PASC to minimise
disability, maximise quality of life and confront a post-COVID-19 global health crisis. Copyright ©The authors 2021.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34911696&id=doi:10.1183%2F16000
617.0194-2021&issn=09059180&isbn=&volume=30&issue=162&spage=210194&pages=&date=2021&title=European+Respiratory+Review&a
title=Recovering+from+a+pandemic%3A+pulmonary+fibrosis+after+SARS-CoV2+infection.&aulast=Mylvaganam&pid=%3Cauthor%3EMylvaganam+RJ%3BBailey+JI%3BSznajder+JI%3BSala+MA%
3BNorthwestern+Comprehensive+COVID+Center+Consortium%3C%2Fauthor%3E%3CAN%3E34911696%3C%2FAN%
3E%3CDT%3EJournal+Article%3C%2FDT%3E
118. Naik S, Haldar SN, Soneja M, et al. Post COVID-19 sequelae: A prospective observational study from
Northern India. Drug Discov Ther. 2021;15(5):254-60. DOI: 10.5582/ddt.2021.01093
10.5582/ddt.2021.01093. Epub 2021 Oct 30.
ABSTRACT: Post COVID-19 sequelae are a constellation of symptoms often reported after recovering from COVID-19.
There is a need to better understand the clinical spectrum and long-term course of this clinical entity. The aim of this
study is to describe the clinical features and risk factors of post COVID-19 sequelae in the North Indian population.
This prospective observational study was conducted at a tertiary healthcare centre in Northern India between October
2020 and February 2021. Patients aged >18 years with laboratory-confirmed COVID-19 were recruited after at least
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two weeks of diagnosis, and details were captured. A total of 1234 patients were recruited and followed up for a
median duration of 91 days (IQR: 45-181 days). Among them, 495 (40.1%) had persistent symptoms post-discharge or
recovery. In 223 (18.1%) patients, the symptoms resolved within four weeks; 150 (12.1%) patients had symptoms till 12
weeks, and 122 (9.9%) patients had symptoms beyond 12 weeks of diagnosis/symptom-onset of COVID-19. Most
common symptoms included myalgia (10.9%), fatigue (5.5%), shortness of breath (6.1%), cough (2.1%), insomnia
(1.4%), mood disturbances (0.48%) and anxiety (0.6%). Patients who were hospitalized were more likely to report
fatigue as a feature of long COVID. Hypothyroidism (OR: 4.13, 95% CI: 2.2-7.6, p-value < 0.001) and hypoxia (SpO2
</= 93%) (OR: 1.7, 95% CI: 1.1-2.4, p-value 0.012) were identified as risk factors for long COVID sequelae. In
conclusion, long COVID symptoms were common (22%), and 9.9% had the post COVID-19 syndrome. Myalgias,
fatigue and dyspnoea were common symptoms. Patients with hypothyroidism and hypoxia during acute illness were
at higher risk of long COVID.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34719599
DOI: 10.5582/ddt.2021.01093
10.5582/ddt.2021.01093. Epub 2021 Oct 30.
119. Nehme M, Braillard O, Chappuis F, et al. Prevalence of Symptoms More Than Seven Months After
Diagnosis of Symptomatic COVID-19 in an Outpatient Setting. Ann Intern Med. 2021;174(9):1252-60. DOI:
10.7326/M21-0878
10.7326/M21-0878. Epub 2021 Jul 6.
ABSTRACT: BACKGROUND: With millions of SARS-CoV-2 infections worldwide, increasing numbers of patients are
coming forward with long-term clinical effects of the disease lasting several weeks to months. OBJECTIVE: To
characterize symptoms 7 to 9 months after diagnosis of COVID-19. DESIGN: Self-reported surveys and semistructured
telephone interviews at enrollment and 30 to 45 days and 7 to 9 months from diagnosis. SETTING: From 18 March to
15 May 2020, symptomatic persons who tested positive for SARS-CoV-2 at the Geneva University Hospitals were
followed by CoviCare, a virtual, clinical, outpatient follow-up program. Persons were contacted again at 30 to 45 days
and 7 to 9 months from diagnosis. PARTICIPANTS: Persons who were a part of the CoviCare program from 18 March
to 15 May 2020. MEASUREMENTS: A standardized interview of symptoms consistent with COVID-19, with grading of
intensity. RESULTS: Of the 629 participants in the study who completed the baseline interviews, 410 completed followup at 7 to 9 months after COVID-19 diagnosis; 39.0% reported residual symptoms. Fatigue (20.7%) was the most
common symptom reported, followed by loss of taste or smell (16.8%), dyspnea (11.7%), and headache (10.0%).
LIMITATION: Limitations include generalizability and missing data for 34.8% of participants. CONCLUSION: Residual
symptoms after SARS-CoV-2 infection are common among otherwise young and healthy persons followed in an
outpatient setting. These findings contribute to the recognition of long-term effects in a disease mostly counted by its
death toll to date by promoting communication on postacute sequelae of SARS-CoV-2 and encouraging physicians to
continue long-term monitoring of their patients. PRIMARY FUNDING SOURCE: None.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34224254
DOI: 10.7326/M21-0878
10.7326/M21-0878. Epub 2021 Jul 6.
120. Nune A, Durkowski V, Titman A, et al. Incidence and risk factors of long COVID in the UK: a single-centre
observational study. J R Coll Physicians Edinb. 2021;51(4):338-43. DOI: 10.4997/JRCPE.2021.405
10.4997/JRCPE.2021.405.
ABSTRACT: BACKGROUND: Studies to evaluate long COVID symptoms and their risk factors are limited. We
evaluated the presence of long COVID and its risk factors in patients discharged from a hospital with COVID-19
illness. METHODS: This observational study included 271 COVID-19 patients admitted between February and July
2020 in a hospital in the UK. The primary outcome measure was to assess the duration and severity of long COVID
and its predictors at 3, 6 and 9 months. Logistic regression was performed to assess the potential risk factors for long
COVID. RESULTS: Out of 89 patients interviewed, 55 (62%) had long COVID for 3 months, 46 (52%) for 6 months and
37 of the 75 patients admitted to the hospital with acute COVID-19 had long COVID for 9 months (49%). The most
common long COVID symptoms were fatigue and breathlessness. CONCLUSION: Nearly two-thirds of patients at 3
months and a half at 9 months had long COVID. COVID-19 pneumonia was the strongest predictor of long COVID in
Caucasians at 3 months.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34882130
DOI: 10.4997/JRCPE.2021.405
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121. Ogoina D, James HI, Ogoinja SZ. Post-Discharge Symptoms among Hospitalized COVID-19 Patients in
Nigeria: A Single-Center Study. Am J Trop Med Hyg. 2021;105(3):731-6.
ABSTRACT: There is a paucity of studies on post-acute COVID-19 syndrome (PCS) among hospitalized COVID-19
survivors from Nigeria. We describe the frequency, types, and duration of post-discharge symptoms suggestive of
PCS among previously hospitalized COVID-19 patients in a treatment center in Nigeria. We conducted a retrospective
review of admission and post-discharge follow-up medical records of COVID-19 survivors admitted between April and
December 2020. A standardized checklist was used to document post-discharge symptoms. PCS was defined as
persisting or new post-discharge symptoms lasting at least 3 weeks after initial COVID-19 symptoms. The relationship
between study variables and development of PCS was ascertained by univariate analysis. Thirty of 51 previously
hospitalized COVID-19 patients (median age, 46 years; male, 66.7%) were studied. Seventeen (56.7%) of the 30
patients developed features suggestive of PCS. Approximately three post-discharge symptoms were reported per
patient over a follow-up period of ranging from 3 weeks to 9 months after initial COVID-19 symptoms. Cough,
fatigue, and dyspnea were the most common post-discharge symptoms reported. A few patients had symptoms
suggestive of thrombosis and COVID-19 reinfection. Among all study variables, baseline COVID-19 severity was the
only significant variable associated with the development of PCS. PCS is common in our setting and is characterized
by multisystemic signs and symptoms that require vigilance by clinicians for appropriate diagnosis and treatment.
Long-term multicenter prospective studies are needed to characterize fully the burden of PCS among COVID-19
survivors in Nigeria.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34270448&id=doi:10.4269%2Fajtmh.
21-0509&issn=0002-9637&isbn=&volume=105&issue=3&spage=731&pages=731736&date=2021&title=American+Journal+of+Tropical+Medicine+%26+Hygiene&atitle=PostDischarge+Symptoms+among+Hospitalized+COVID-19+Patients+in+Nigeria%3A+A+SingleCenter+Study.&aulast=Ogoina&pid=%3Cauthor%3EOgoina+D%3BJames+HI%3BOgoinja+SZ%3C%2Fauthor%3E%3C
AN%3E34270448%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
122. Ohla K, Veldhuizen MG, Green T, et al. Increasing incidence of parosmia and phantosmia in patients
recovering from COVID-19 smell loss. medRxiv. 2021:2021.08.28.21262763. DOI:
10.1101/2021.08.28.21262763
ABSTRACT: Importance Sudden smell loss is a specific early symptom of COVID-19, with an estimated prevalence of
~40% to 75%. Smell impairment affects physical and mental health, and dietary behavior. Thus, it is critical to
understand the rate and time course of smell recovery.Objective To characterize smell function and recovery up to 11
months post COVID-19 infection.Settings, Participants This longitudinal survey of individuals suffering COVID-19related smell loss assessed disease symptoms and gustatory and olfactory function. Participants (n=12,313) who
completed an initial respiratory symptoms, chemosensory function and COVID-19 diagnosis survey (S1) between April
and September 2020 and completed a follow-up survey (S2) between September 2020 and February 2021; 27.5%
participants responded (n=3,386), with 1,468 being diagnosed with COVID-19 and suffering co-occurring smell and
taste loss at the beginning of their illness.Main Outcomes &amp;amp; Measures Primary outcomes are ratings of
smell and taste function on a visual analog scale, and self-report of parosmia (smell distortions) and phantosmia
(unexplained smells). Secondary outcomes include a checklist of other COVID-19 symptoms.Results On follow-up
(median time since COVID-19 onset ~200 days), ~60% of women and ~48% of men reported less than 80% of their
pre-illness smell ability. Taste typically recovered faster than smell, and taste loss rarely persisted if smell recovered.
Prevalence of parosmia and phantosmia was ~10% of participants in S1 and increased substantially in S2: ~47% for
parosmia and ~25% for phantosmia. Persistent smell impairment was associated with more symptoms overall,
suggesting it may be a key marker of long-COVID. During COVID-19 illness, the ability to smell was slightly lower
among those who did not recover their pre-illness ability to smell at S2.Conclusions and Relevance While smell loss
improves for many individuals who lost it due to COVID-19, the prevalence of parosmia and phantosmia increases
substantially over time. Olfactory dysfunction is also associated with wider COVID-19 symptoms and may persist for
many months after COVID-19 onset. Taste loss in the absence of smell loss is rare. Persistent qualitative smell
symptoms are emerging as common long term sequelae; more research into treatment options is strongly warranted
given that conservative estimates suggest millions of individuals may experience parosmia following COVID-19.
Healthcare providers worldwide need to be prepared to treat post COVID-19 secondary effects on physical and
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mental health.Trial registration This project was pre-registered at OSF: https://osf.io/3e6zc.Question What are the
characteristics of smell and taste recovery of COVID-19 patients?Findings In this preregistered observational study of
1,468 participants, smell loss is associated with a higher number of COVID-19 symptoms, and may persist for at least
11 months following disease onset. While a majority of participants report quantitative improvement in their ability to
smell, the prevalence of parosmia and phantosmia increases substantially at follow-up. Taste recovers faster than
smell, suggesting taste and smell recover separately and can be distinguished by the respondents.Meaning Olfactory
dysfunction appears to be a component of long-COVID, with parosmia as a prominent symptom in almost half of
those with smell loss. More research into treatment is needed, especially given that olfactory dysfunction is associated
with depression and loss of appetite. Health professionals should be aware of these common and long lasting
effects.Competing Interest StatementDr. Hayes is a co-founder of Redolynt LLC. Prof. Philpott is a trustee of the
charity Fifth Sense. None of the other authors have any conflicts to disclose.Clinical Protocols https://osf.io/3e6zc
Funding StatementDeployment of the original GCCR survey and follow-up survey were both supported by an
unrestricted gift from James and Helen Zallie to support sensory science research at Penn State. Author DeclarationsI
confirm all relevant ethical guid lines have been followed, and any necessary IRB and/or ethics committee approvals
have been obtained.YesThe details of the IRB/oversight body that provided approval or exemption for the research
described are given below:This longitudinal, observational online cohort study approved by the Office of Research
Protections of The Pennsylvania State University (STUDY00014904), entails a follow-up survey (S2) of respondents to
the GCCR core survey (S1; https://www.nlm.nih.gov/dr2/COVID-19_BSSR_Research_Tools.pdf) 3,5 between 2 and 10
months after initial participation.All necessary patient/participant consent has been obtained and the appropriate
institutional forms have been archived.YesI understand that all clinical trials and any other prospective interventional
studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study
reported in the manuscript has been registered and the trial registration ID is provided (note: if posting a prospective
study registered retrospectively, please provide a statement in the trial ID field explaining why the study was not
registered in advance).YesI have followed all appropriate research reporting guidelines and uploaded the relevant
EQUATOR Network research reporting checklist(s) and other pertinent material as supplementary files, if
applicable.YesData will be made available upon acceptance of publication here: https://osf.io/e68ns/wiki/10_Projects/.
URL: http://medrxiv.org/content/early/2021/09/08/2021.08.28.21262763.abstract
DOI: 10.1101/2021.08.28.21262763
123. O'Keefe JB, Minton HC, Morrow M, et al. Postacute Sequelae of SARS-CoV-2 Infection and Impact on
Quality of Life 1-6 Months After Illness and Association With Initial Symptom Severity. Open Forum Infect Dis.
2021;8(8):ofab352. DOI: 10.1093/ofid/ofab352
10.1093/ofid/ofab352. eCollection 2021 Aug.
ABSTRACT: Background: Individuals with coronavirus disease 2019 (COVID-19) may have persistent symptoms
following their acute illness. The prevalence and predictors of these symptoms, termed postacute sequelae of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2; PASC), have not been fully described. Methods: Participants
discharged from an outpatient telemedicine program for COVID-19 were emailed a survey (1-6 months after
discharge) about ongoing symptoms, acute illness severity, and quality of life. Standardized telemedicine notes from
acute illness were used for covariates (comorbidities and provider-assessed symptom severity). Bivariate and
multivariable analyses were performed to assess predictors of persistent symptoms. Results: Two hundred ninety
patients completed the survey, of whom 115 (39.7%) reported persistent symptoms including fatigue (n = 59, 20.3%),
dyspnea on exertion (n = 41, 14.1%), and mental fog (n = 39, 13.5%), among others. The proportion of persistent
symptoms did not differ based on duration since illness (<90 days: n = 32, 37.2%; vs >90 days: n = 80, 40.4%; P = .61).
Predictors of persistent symptoms included provider-assessed moderate-severe illness (adjusted odds ratio [aOR],
3.24; 95% CI, 1.75-6.02), female sex (aOR, 1.99; 95% CI, 0.98-4.04; >90 days out: aOR, 2.24; 95% CI, 1.01-4.95), and
middle age (aOR, 2.08; 95% CI, 1.07-4.03). Common symptoms associated with reports of worse physical health
included weakness, fatigue, myalgias, and mental fog. Conclusions: Symptoms following acute COVID-19 are common
and may be predicted by factors during the acute phase of illness. Fatigue and neuropsychiatric symptoms figured
prominently. Select symptoms seem to be particularly associated with perceptions of physical health following
COVID-19 and warrant specific attention on future studies of PASC.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34395709
DOI: 10.1093/ofid/ofab352
10.1093/ofid/ofab352. eCollection 2021 Aug.
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124. Patterson BK, Francisco EB, Yogendra R, et al. Persistence of SARS CoV-2 S1 Protein in CD16+ Monocytes
in Post-Acute Sequelae of COVID-19 (PASC) up to 15 Months Post-Infection. Front Immunol. 2021;12:746021.
ABSTRACT: The recent COVID-19 pandemic is a treatment challenge in the acute infection stage but the recognition
of chronic COVID-19 symptoms termed post-acute sequelae SARS-CoV-2 infection (PASC) may affect up to 30% of all
infected individuals. The underlying mechanism and source of this distinct immunologic condition three months or
more after initial infection remains elusive. Here, we investigated the presence of SARS-CoV-2 S1 protein in 46
individuals. We analyzed T-cell, B-cell, and monocytic subsets in both severe COVID-19 patients and in patients with
post-acute sequelae of COVID-19 (PASC). The levels of both intermediate (CD14+, CD16+) and non-classical
monocyte (CD14Lo, CD16+) were significantly elevated in PASC patients up to 15 months post-acute infection
compared to healthy controls (P=0.002 and P=0.01, respectively). A statistically significant number of non-classical
monocytes contained SARS-CoV-2 S1 protein in both severe (P=0.004) and PASC patients (P=0.02) out to 15 months
post-infection. Non-classical monocytes were sorted from PASC patients using flow cytometric sorting and the SARSCoV-2 S1 protein was confirmed by mass spectrometry. Cells from 4 out of 11 severe COVID-19 patients and 1 out of
26 PASC patients contained ddPCR+ peripheral blood mononuclear cells, however, only fragmented SARS-CoV-2 RNA
was found in PASC patients. No full length sequences were identified, and no sequences that could account for the
observed S1 protein were identified in any patient. That non-classical monocytes may be a source of inflammation in
PASC warrants further study. Copyright © 2022 Patterson, Francisco, Yogendra, Long, Pise, Rodrigues, Hall, Herrera,
Parikh, Guevara-Coto, Triche, Scott, Hekmati, Maglinte, Chang, Mora-Rodriguez and Mora.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:35082777&id=doi:10.3389%2Ffimm
u.2021.746021&issn=16643224&isbn=&volume=12&issue=&spage=746021&pages=746021&date=2021&title=Frontiers+in+Immunology&ati
tle=Persistence+of+SARS+CoV-2+S1+Protein+in+CD16%2B+Monocytes+in+Post-Acute+Sequelae+of+COVID19+%28PASC%29+up+to+15+Months+PostInfection.&aulast=Patterson&pid=%3Cauthor%3EPatterson+BK%3BFrancisco+EB%3BYogendra+R%3BLong+E%3BPis
e+A%3BRodrigues+H%3BHall+E%3BHerrera+M%3BParikh+P%3BGuevaraCoto+J%3BTriche+TJ%3BScott+P%3BHekmati+S%3BMaglinte+D%3BChang+X%3BMoraRodriguez+RA%3BMora+J%3C%2Fauthor%3E%3CAN%3E35082777%3C%2FAN%3E%3CDT%3EJournal+Article%3C%
2FDT%3E
125. Pavli A, Theodoridou M, Maltezou HC. Post-COVID Syndrome: Incidence, Clinical Spectrum, and
Challenges for Primary Healthcare Professionals. Arch Med Res. 2021;52(6):575-81. DOI:
10.1016/j.arcmed.2021.03.010
10.1016/j.arcmed.2021.03.010. Epub 2021 May 4.
ABSTRACT: Post-COVID syndrome also known as long COVID refers to symptoms persisting for more than three
weeks after the diagnosis of COVID-19. We reviewed the current evidence on post-COVID syndrome, focusing on its
clinical manifestations and addressing the challenges for its management in primary healthcare. The incidence of
post-COVID syndrome is estimated at 10-35%, while for hospitalized patients it may reach 85%. Fatigue is the most
common symptom reported in 17.5-72% of post-COVID cases, followed by residual dyspnea with an incidence
ranging from 10-40%. Mental problems, chest pain, and olfactory and gustatory dysfunction may affect up to 26, 22
and 11% of patients, respectively. More than one third of patients with post-COVID syndrome have pre-existing
comorbidities, hypertension and diabetes mellitus being the most common. Beyond the prolonged duration of
symptoms, the scarce published data indicate that most patients with post-COVID syndrome have a good prognosis
with no further complications or fatal outcomes reported. Given the clinical spectrum of patients with post-COVID
syndrome, most of them will be managed by primary healthcare professionals, in conjunction with pre-existing or new
co-morbidities, which, in turn, may increase the burden of COVID-19 on primary healthcare. In conclusion
approximately 10% of patients with COVID-19 may have symptoms persisting beyond three weeks, fulfilling the
criteria of post-COVID syndrome. Primary healthcare professionals have a key role in the management of patients
with post-COVID syndrome. Research is needed to elucidate the pathogenesis, clinical spectrum, and prognosis of
post-COVID syndrome.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33962805
DOI: 10.1016/j.arcmed.2021.03.010
10.1016/j.arcmed.2021.03.010. Epub 2021 May 4.
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126. Peluso MJ, Lu S, Tang AF, et al. Markers of Immune Activation and Inflammation in Individuals With
Postacute Sequelae of Severe Acute Respiratory Syndrome Coronavirus 2 Infection. J Infect Dis.
2021;224(11):1839-48.
ABSTRACT: BACKGROUND: The biological processes associated with postacute sequelae of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection (PASC) are unknown.
METHODS: We measured soluble markers of inflammation in a SARS-CoV-2 recovery cohort at early (<90 days) and
late (>90 days) timepoints. We defined PASC as the presence of 1 or more coronavirus disease 2019 (COVID-19)attributed symptoms beyond 90 days. We compared fold-changes in marker values between those with and without
PASC using mixed-effects models with terms for PASC and early and late recovery time periods.
RESULTS: During early recovery, those who went on to develop PASC generally had higher levels of cytokine
biomarkers including tumor necrosis factor-alpha (1.14-fold higher mean ratio [95% confidence interval {CI}, 1.011.28]; P = .028) and interferon-gamma-induced protein 10 (1.28-fold higher mean ratio [95% CI, 1.01-1.62]; P = .038).
Among those with PASC, there was a trend toward higher interleukin 6 levels during early recovery (1.29-fold higher
mean ratio [95% CI, .98-1.70]; P = .07), which became more pronounced in late recovery (1.44-fold higher mean ratio
[95% CI, 1.11-1.86]; P < .001). These differences were more pronounced among those with a greater number of PASC
symptoms.
CONCLUSIONS: Persistent immune activation may be associated with ongoing symptoms following COVID-19.
Further characterization of these processes might identify therapeutic targets for those experiencing PASC. Copyright
© The Author(s) 2021. Published by Oxford University Press for the Infectious Diseases Society of America. All rights
reserved. For permissions, e-mail: journals.permissions@oup.com.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34677601&id=doi:10.1093%2Finfdis
%2Fjiab490&issn=0022-1899&isbn=&volume=224&issue=11&spage=1839&pages=18391848&date=2021&title=Journal+of+Infectious+Diseases&atitle=Markers+of+Immune+Activation+and+Inflammatio
n+in+Individuals+With+Postacute+Sequelae+of+Severe+Acute+Respiratory+Syndrome+Coronavirus+2+Infection.&
aulast=Peluso&pid=%3Cauthor%3EPeluso+MJ%3BLu+S%3BTang+AF%3BDurstenfeld+MS%3BHo+HE%3BGoldberg+
SA%3BForman+CA%3BMunter+SE%3BHoh+R%3BTai+V%3BChenna+A%3BYee+BC%3BWinslow+JW%3BPetropoulos
+CJ%3BGreenhouse+B%3BHunt+PW%3BHsue+PY%3BMartin+JN%3BDaniel+Kelly+J%3BGlidden+DV%3BDeeks+SG
%3BHenrich+TJ%3C%2Fauthor%3E%3CAN%3E34677601%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
127. Petersen MS, Kristiansen MF, Hanusson KD, et al. Long COVID in the Faroe Islands: A Longitudinal Study
among Nonhospitalized Patients. Clin Infect Dis. 2021;73(11):E4058-E63.
ABSTRACT: Background: Little is known about long-Term recovery from coronavirus disease 2019 (COVID-19)
disease, especially in nonhospitalized individuals. In this longitudinal study we present symptoms registered during
the acute phase as well as long COVID (ie, long-lasting COVID-19 symptoms) in patients from the Faroe Islands.
Method(s): All consecutive patients with confirmed reverse transcription-polymerase chain reaction testing from April
to June 2020 were invited to participate in this study for the assessment of long COVID. Demographic and clinical
characteristics and self-reported acute and persistent symptoms were assessed using a standardized detailed
questionnaire administered at enrollment and at repeated phone interviews in the period 22 April to 16 August.
Result(s): Of the 180 participants (96.3% of the 187 eligible COVID-19 patients), 53.1% reported persistence of at least
1 symptom after a mean of 125 days after symptoms onset, 33.0% reported 1 or 2 symptoms, and 20.1% reported 3
or more symptoms. At the last follow-up, 46.9% were asymptomatic compared with 4.4% during the acute phase. The
most prevalent persistent symptoms were fatigue, loss of smell and taste, and arthralgias. Conclusion(s): Our results
show that it might take months for symptoms to resolve, even among nonhospitalized persons with mild illness
course in the acute phase. Continued monitoring for long COVID is needed. Copyright © 2020 The Author(s) 2020.
Published by Oxford University Press for the Infectious Diseases Society of America. All rights reserved. For
permissions, e-mail: journals.permissions@oup.com.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:33252665&id=doi:10.1093%2Fcid%2
Fciaa1792&issn=1058-4838&isbn=&volume=73&issue=11&spage=E4058&pages=E4058E4063&date=2021&title=Clinical+Infectious+Diseases&atitle=Long+COVID+in+the+Faroe+Islands%3A+A+Longitud
inal+Study+among+Nonhospitalized+Patients&aulast=Petersen&pid=%3Cauthor%3EPetersen+M.S.%3BKristiansen+
M.F.%3BHanusson+K.D.%3BDanielsen+M.E.%3BA+Steig+B.%3BGaini+S.%3BStrom+M.%3BWeihe+P.%3C%2Fauthor%
3E%3CAN%3E2016977000%3C%2FAN%3E%3CDT%3EArticle%3C%2FDT%3E
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128. Phetsouphanh C, Darley D, Wilson DB, et al. Immunological dysfunction persists for 8 months following
initial mild-moderate SARS-CoV-2 infection. medRxiv. 2021:2021.06.01.21257759. DOI:
10.1101/2021.06.01.21257759
ABSTRACT: A proportion of patients surviving acute COVID-19 infection develop post-COVID syndrome (long
COVID) encompassing physical and neuropsychiatric symptoms lasting longer than 12 weeks. Here we studied a
prospective cohort of individuals with long COVID compared to age/gender matched subjects without long COVID
(from the ADAPT study), healthy donors and individuals infected with other non-SARS CoV2 human coronaviruses
(the ADAPT-C study). We found highly activated innate immune cells and an absence of subsets of un-activated naïve
T and B cells in peripheral blood of long COVID subjects, that did not reconstitute over time. These activated myeloid
cells may contribute to the elevated levels of type I (IFN-β) and III interferon (IFN-λ1) that remained persistently high
in long COVID subjects at 8 months post-infection. We found positive inter-analyte correlations that consisted of 18
inflammatory cytokines in symptomatic long COVID subjects that was not observed in asymptomatic COVID-19
survivors. A linear classification model was used to exhaustively search through all 20475 combinations of the 29
analytes measured, that had the strongest association with long COVID and found that the best 4 analytes were: IL-6,
IFN-γ, MCP-1 (CCL2) and VCAM-1. These four inflammatory biomarkers gave an accuracy of 75.9%, and an F1 score of
0.759, and have also previously been associated with acute severe disease. In contrast, plasma ACE2 levels, while
elevated in the serum of people previously infected with SARS-CoV-2 were not further elevated in subjects with long
COVID symptoms. This work defines immunological parameters associated with long COVID and suggests future
opportunities to prevention and treatment.Competing Interest StatementThe authors have declared no competing
interest.Clinical TrialACTRN12620000554965Funding StatementWe appreciate grant support from the St Vincents
Clinic Foundation - the Curran Foundation, the Rapid Response Research Fund (UNSW) - the Medical Research
Futures Fund (Australia) - NHMRC programme grant APP 1055214 (LMB) - Medical Research Future Fund award GNT
1175865 - - Austin Medical Research Foundation Grant - the Victorian Government - MRFF Award (2005544) NHMRC program grant (1149990) - NHMRC Fellowships 1136322 and 1123673Author DeclarationsI confirm all
relevant ethical guidelines have been followed, and any necessary IRB and/or ethics committee approvals have been
obtained.YesThe details of the IRB/oversight body that provided approval or exemption for the research described are
given below:- The ADAPT study was approved by the St Vincents Hospital Research Ethics Committee
(2020/ETH00964) and is a registered trial (ACTRN12620000554965) - ADAPT-C sub study was approved by the same
committee (2020/ETH01429) - All data were stored using REDCap electronic data capture tools - Unexposed healthy
donors were recruited through St Vincents Hospital and was approved by St Vincents Hospital Research Ethics
Committee (HREC/13/SVH/145) - The University of Melbourne unexposed donors were approved by Medicine and
Dentistry HESC-Study ID 2056689. All participants gave written informed consent.All necessary patient/participant
consent has been obtained and the appropriate institutional forms have been archived.YesI understand that all clinical
trials and any other prospective interventional studies must be registered with an ICMJE-approved registry, such as
ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent
material as supplementary files, if applicable.YesSource data files will be uploaded upon submission to intended
journal
URL: http://medrxiv.org/content/early/2021/09/01/2021.06.01.21257759.abstract
DOI: 10.1101/2021.06.01.21257759
129. Rezel-Potts E, Douiri A, Sun X, et al. Differential impact of Covid-19 on incidence of diabetes mellitus and
cardiovascular diseases in acute, post-acute and long Covid-19: population-based cohort study in the United
Kingdom. medRxiv. 2021:2021.12.13.21267723. DOI: 10.1101/2021.12.13.21267723
ABSTRACT: Objective This study aimed to estimate the incidence of new diabetes mellitus (DM) and cardiovascular
diseases (CVD) up to one year after Covid-19 compared with matched controls.Methods A cohort study was
conducted using electronic records for 1,473 family practices with a population of 14.9 million. Covid-19 patients
without DM or CVD were individually matched with controls and followed up to October 2021. A difference-indifference analysis estimated the net effect of Covid-19 allowing for baseline differences and covariates.Results There
were 372,816 Covid-19 patients, with 2,935 CVD and 3,139 DM events, and 372,816 matched controls with 1,193 CVD
and 1,861 DM events following the index date. Net incidence of DM increased in acute Covid-19 up to four weeks
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from index date (adjusted rate ratio, RR 1.71, 1.40 to 2.10) and remained elevated in post-acute (five to 12 weeks from
index date; RR 1.17, 1.01 to 1.36) and long-Covid-19 (13 to 52 weeks, 1.20, 1.09 to 1.31). Acute Covid-19 was
associated with net increased CVD incidence (RR 6.02, 95% confidence interval 4.84 to 7.47) including pulmonary
embolism (RR 14.5, 7.72 to 27.4), atrial arrythmias (6.58, 3.78 to 11.4) and venous thromboses (5.44, 3.22 to 9.17). CVD
incidence declined in post-acute Covid-19 (1.68, 1.41 to 2.01) and showed no net increase in long Covid-19 (0.95, 0.85
to 1.06).Conclusions DM incidence remains elevated up to one year following Covid-19. CVD is increased early after
Covid-19 mainly from pulmonary embolism, atrial arrhythmias and venous thromboses.Competing Interest
StatementThe authors have declared no competing interest.Funding StatementUK NIHR.Author DeclarationsI confirm
all relevant ethical guidelines have been followed, and any necessary IRB and/or ethics committee approvals have
been obtained.YesThe details of the IRB/oversight body that provided approval or exemption for the research
described are given below:The protocol was given scientific and ethical approval by the CPRD Independent Scientific
Advisory Committee (ISAC protocol 20_00265R). CPRD holds over-arching research ethics committee approval for the
conduct of research using fully anonymised electronic health records data from the CPRD databases.I confirm that all
necessary patient/participant consent has been obtained and the appropriate institutional forms have been archived,
and that any patient/participant/sample identifiers included were not known to anyone (e.g., hospital staff, patients or
participants themselves) outside the research group so cannot be used to identify individuals.YesI understand that all
clinical trials and any other prospective interventional studies must be registered with an ICMJE-approved registry,
such as ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent
material as supplementary files, if applicable.YesAll data produced in the present study are available upon reasonable
request to the authors. The study is based on data from the Clinical Practice Research Datalink (CPRD) obtained under
license from the UK Medicines and Healthcare Products Regulatory Agency (MHRA); however, the interpretation and
conclusions contained in this report are those of the authors alone. Requests for access to data from the study should
be addressed to the corresponding author at martin.gulliford@kcl.ac.uk. All proposals requesting data access will
require approval from CPRD before data release.
URL: http://medrxiv.org/content/early/2021/12/14/2021.12.13.21267723.abstract
DOI: 10.1101/2021.12.13.21267723
130. Roge I, Smane L, Kivite-Urtane A, et al. Comparison of Persistent Symptoms After COVID-19 and Other
Non-SARS-CoV-2 Infections in Children. Frontiers in Pediatrics. 2021;9:752385.
ABSTRACT: Introduction: The data on long COVID in children is scarce since children and adolescents are typically
less severely affected by acute COVID-19. This study aimed to identify the long-term consequences of SARS-CoV-2
infection in children, and to compare the persistent symptom spectrum between COVID-19 and community-acquired
infections of other etiologies. Methods: This was an ambidirectional cohort study conducted at the Children's Clinical
University Hospital in Latvia. The study population of pediatric COVID-19 patients and children with other non-SARSCoV-2-community-acquired infections were invited to participate between July 1, 2020, and April 30, 2021. Results: In
total, 236 pediatric COVID-19 patients were enrolled in the study. Additionally, 142 comparison group patients were
also enrolled. Median follow-up time from acute symptom onset was 73.5 days (IQR; 43-110 days) in the COVID-19
patient group and 69 days (IQR, 58-84 days) in the comparison group. Most pediatric COVID-19 survivors (70%, N =
152) reported at least one persistent symptom, but more than half of the patients (53%, N = 117) noted two or more
long-lasting symptoms. The most commonly reported complaints among COVID-19 patients included persistent
fatigue (25.2%), cognitive sequelae, such as irritability (24.3%), and mood changes (23.3%), as well as headaches
(16.9%), rhinorrhea (16.1%), coughing (14.4%), and anosmia/dysgeusia (12.3%). In addition, 105 (44.5%) COVID
patients had persistent symptoms after the 12-week cut-off point, with irritability (27.6%, N = 29), mood changes
(26.7%, N = 28), and fatigue (19.2%, N = 20) being the most commonly reported ones. Differences in symptom
spectrum among the various age groups were seen. Logistic regression analysis showed that long-term persistent
symptoms as fever, fatigue, rhinorrhea, loss of taste and/or smell, headaches, cognitive sequelae, and nocturnal
sweating were significantly associated with the COVID-19 experience when compared with the controls. Conclusions:
We found that at the time of interview almost three-quarters of children reported at least one persistent symptom,
but the majority of patients (53%) had two or more concurrent symptoms. The comparison group's inclusion in the
study allowed us to identify that symptom persistence is more apparent with COVID-19 than any other non-SARSCoV-2 infection. More research is needed to distinguish the symptoms of long COVID from pandemic-associated
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complaints. Each persistent symptom is important in terms of child well-being during COVID-19 recovery. Copyright
© 2021 Roge, Smane, Kivite-Urtane, Pucuka, Racko, Klavina and Pavare.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34778143&id=doi:10.3389%2Ffped.
2021.752385&issn=22962360&isbn=&volume=9&issue=&spage=752385&pages=752385&date=2021&title=Frontiers+in+Pediatrics&atitle=
Comparison+of+Persistent+Symptoms+After+COVID-19+and+Other+Non-SARS-CoV2+Infections+in+Children.&aulast=Roge&pid=%3Cauthor%3ERoge+I%3BSmane+L%3BKiviteUrtane+A%3BPucuka+Z%3BRacko+I%3BKlavina+L%3BPavare+J%3C%2Fauthor%3E%3CAN%3E34778143%3C%2FAN
%3E%3CDT%3EJournal+Article%3C%2FDT%3E
131. Sahanic S, Tymoszuk P, Ausserhofer D, et al. Phenotyping of acute and persistent COVID-19 features in
the outpatient setting: exploratory analysis of an international cross-sectional online survey. Clin Infect Dis.
2021;26:26.
ABSTRACT: BACKGROUND: Long COVID, defined as presence of COVID-19 symptoms 28 days or more after clinical
onset, is an emerging challenge to healthcare systems. The objective of this study was to explore recovery phenotypes
in non-hospitalized COVID-19 individuals.
METHODS: A dual cohort, online survey study was conducted between September 2020 and July 2021 in the
neighboring European regions Tyrol (TY, Austria, n = 1157) and South Tyrol (STY, Italy, n = 893). Data on
demographics, comorbidities, COVID-19 symptoms and recovery adult outpatients were collected. Phenotypes of
acute COVID-19, post-acute sequelae and risk of protracted recovery were explored by semi-supervised clustering
and multi-parameter LASSO modeling.
RESULTS: Working age subjects (TY: 43 yrs (IQR: 31 - 53), STY: 45 yrs (IQR: 35 - 55)) and females (TY: 65.1%, STY:
68.3%) predominated the study cohorts. Nearly half of the participants (TY: 47.6%, STY: 49.3%) reported symptom
persistence beyond 28 days. Two acute COVID-19 phenotypes were discerned: the non-specific infection phenotype
and the multi-organ phenotype (MOP). Acute MOP symptoms encompassing multiple neurological, cardiopulmonary,
gastrointestinal and dermatological complaints were linked to elevated risk of protracted recovery. The major subset
of long COVID individuals (TY: 49.3%, STY: 55.6%) displayed no persistent hyposmia or hypogeusia but high counts of
post-acute MOP symptoms and poor self-reported physical recovery.
CONCLUSION: The results of our two-cohort analysis delineated phenotypic diversity of acute and post-acute COVID19 manifestations in home-isolated patients which needs to be considered for predicting protracted convalescence
and allocation of medical resources. Copyright © The Author(s) 2021. Published by Oxford University Press for the
Infectious Diseases Society of America. All rights reserved. For permissions, e-mail: journals.permissions@oup.com.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34849652&id=doi:10.1093%2Fcid%2
Fciab978&issn=10584838&isbn=&volume=&issue=&spage=&pages=&date=2021&title=Clinical+Infectious+Diseases&atitle=Phenotypi
ng+of+acute+and+persistent+COVID19+features+in+the+outpatient+setting%3A+exploratory+analysis+of+an+international+crosssectional+online+survey.&aulast=Sahanic&pid=%3Cauthor%3ESahanic+S%3BTymoszuk+P%3BAusserhofer+D%3BRa
ss+V%3BPizzini+A%3BNordmeyer+G%3BHufner+K%3BKurz+K%3BWeber+PM%3BSonnweber+T%3BBoehm+A%3BA
ichner+M%3BCima+K%3BBoeckle+B%3BHolzner+B%3BRumpold+G%3BPuelacher+C%3BKiechl+S%3BHuber+A%3B
Wiedermann+CJ%3BSperner-Unterweger+B%3BTancevski+I%3BBellmannWeiler+R%3BBachler+H%3BPiccoliori+G%3BHelbok+R%3BWeiss+G%3BLoefflerRagg+J%3C%2Fauthor%3E%3CAN%3E34849652%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
132. Sandler CX, Wyller VBB, Moss-Morris R, et al. Long COVID and Post-infective Fatigue Syndrome: A
Review. Open Forum Infectious Diseases. 2021;8(10):ofab440.
ABSTRACT: Fatigue is a dominant feature of both acute and convalescent coronavirus disease 2019 (COVID-19)
(sometimes termed "long-COVID"), with up to 46% of patients reporting fatigue that lasts from weeks to months. The
investigators of the international Collaborative on Fatigue Following Infection (COFFI) conducted a systematic review
of post-COVID fatigue and a narrative review on fatigue after other infections, and made recommendations for clinical
and research approaches to assessing fatigue after COVID-19. In the majority of COVID-19 cohort studies, persistent
fatigue was reported by a significant minority of patients, ranging from 13% to 33% at 16-20 weeks post-symptom
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onset. Data from the prospective cohort studies in COFFI and others indicate that fatigue is also a prevalent outcome
from many acute systemic infections, notably infectious mononucleosis, with a case rate for clinically significant Postinfective fatigue after exclusion of recognized medical and psychiatric causes, ranging from 10%-35% at 6 months. To
better characterize post-COVID fatigue, the COFFI investigators recommend the following: application of validated
screening questionnaires for case detection; standardized interviews encompassing fatigue, mood, and other
symptoms; and investigative approaches to identify end-organ damage and mental health conditions. Copyright ©
The Author(s) 2021. Published by Oxford University Press on behalf of Infectious Diseases Society of America.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34631916&id=doi:10.1093%2Fofid%
2Fofab440&issn=23288957&isbn=&volume=8&issue=10&spage=ofab440&pages=ofab440&date=2021&title=Open+Forum+Infectious+
Diseases&atitle=Long+COVID+and+Postinfective+Fatigue+Syndrome%3A+A+Review.&aulast=Sandler&pid=%3Cauthor%3ESandler+CX%3BWyller+VBB%3B
MossMorris+R%3BBuchwald+D%3BCrawley+E%3BHautvast+J%3BKatz+BZ%3BKnoop+H%3BLittle+P%3BTaylor+R%3BWe
nsaas+KA%3BLloyd+AR%3C%2Fauthor%3E%3CAN%3E34631916%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2F
DT%3E
133. Seessle J, Waterboer T, Hippchen T, et al. Persistent symptoms in adult patients one year after COVID-19:
a prospective cohort study. Clin Infect Dis. 2021:ciab611. DOI: 10.1093/cid/ciab611
10.1093/cid/ciab611.
ABSTRACT: BACKGROUND: Long COVID is defined as the persistence of symptoms beyond 3 months after SARSCoV-2 infection. To better understand the long-term course and etiology of symptoms we analyzed a cohort of
COVID-19 patients prospectively. METHODS: Patients were included at 5 months after acute COVID-19 in this
prospective, non-interventional follow-up study. Patients followed until 12 months after COVID-19 symptom onset
(n=96, 32.3% hospitalised, 55.2% females) were included in this analysis of symptoms, quality of life (based on a SF-12
survey), laboratory parameters including antinuclear antibodies (ANA), and SARS-CoV-2 antibody levels. RESULTS: At
month 12, only 22.9% of patients were completely free of symptoms and the most frequent symptoms were reduced
exercise capacity (56.3%), fatigue (53.1%), dyspnoea (37.5%), concentration problems (39.6%), problems finding words
(32.3%), and sleeping problems (26.0%). Females showed significantly more neurocognitive symptoms than
males.ANA titres were >/=1:160 in 43.6% of patients at 12 months post COVID-19 symptom onset, and
neurocognitive symptom frequency was significantly higher in the group with an ANA titre >/=1:160 compared to
<1:160. Compared to patients without symptoms, patients with at least one long COVID symptom at 12 months did
not differ significantly with respect to their SARS-CoV-2-antibody levels, but had a significantly reduced physical and
mental life quality compared to patients without symptoms. CONCLUSIONS: Neurocognitive long COVID symptoms
can persist at least for one year after COVID-19 symptom onset, and reduce life quality significantly. Several
neurocognitive symptoms were associated with ANA titre elevations. This may indicate autoimmunity as cofactor in
aetiology of long COVID.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34223884
DOI: 10.1093/cid/ciab611
10.1093/cid/ciab611.
134. Serafini A, Tagliaferro A, Balbi F, et al. Screening of a Small Number of Italian COVID-19 Syndrome
Survivors by Means of the Fatigue Assessment Scale: Long COVID Prevalence and the Role of Gender. Covid.
2021;1(3):518-27. DOI: 10.3390/covid1030044
ABSTRACT: Months after healing, a number of Covid-19 syndrome survivors are affected by both psychological and
physical limitations. They are mainly troubled with long-term fatigue, which is a crucial aspect of Long Covid
syndrome. This paper aims to investigate the level and persistency of fatigue among Covid-19 survivors from the first
wave of the pandemic in Western Liguria and to elucidate the role of gender, age, and lifestyle. It also provides data
to the scientific community to help drawing a consistent picture of Long Covid syndrome. The patients were
requested to fill a Fatigue Assessment Questionnaire twice: (i) a few weeks after discharge from hospital or home
confinement and (ii) a few months later. Statistical analysis was carried out on the global scores and on the score for
every single item of the questionnaire. The outcome of the two questionnaires were analyzed separately and
compared. Females are more affected by fatigue than males. This results holds for both physical and mental fatigue.
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All the males’ fatigue scores were reduced at the second control, while 40% of females worsened it. Home-confined
patients showed a higher fatigue score at the first check. In the initial stages of the recovery, patients are more
affected by physical, rather than mental, fatigue. This is worth of further investigation as well as the reasons leading to
a higher initial fatigue score for home cared patients.
URL: https://doi.org/10.3390/covid1030044
DOI: 10.3390/covid1030044
135. Sigfrid L, Drake TM, Pauley E, et al. Long Covid in adults discharged from UK hospitals after Covid-19: A
prospective, multicentre cohort study using the ISARIC WHO Clinical Characterisation Protocol. The Lancet
Regional Health Europe. 2021;8:100186.
ABSTRACT: Background: This study sought to establish the long-term effects of Covid-19 following hospitalisation.
Methods: 327 hospitalised participants, with SARS-CoV-2 infection were recruited into a prospective multicentre
cohort study at least 3 months post-discharge. The primary outcome was self-reported recovery at least ninety days
after initial Covid-19 symptom onset. Secondary outcomes included new symptoms, disability (Washington group
short scale), breathlessness (MRC Dyspnoea scale) and quality of life (EQ5D-5L).
Findings: 55% of participants reported not feeling fully recovered. 93% reported persistent symptoms, with fatigue the
most common (83%), followed by breathlessness (54%). 47% reported an increase in MRC dyspnoea scale of at least
one grade. New or worse disability was reported by 24% of participants. The EQ5D-5L summary index was
significantly worse following acute illness (median difference 0.1 points on a scale of 0 to 1, IQR: -0.2 to 0.0). Females
under the age of 50 years were five times less likely to report feeling recovered (adjusted OR 5.09, 95% CI 1.64 to
15.74), were more likely to have greater disability (adjusted OR 4.22, 95% CI 1.12 to 15.94), twice as likely to report
worse fatigue (adjusted OR 2.06, 95% CI 0.81 to 3.31) and seven times more likely to become more breathless
(adjusted OR 7.15, 95% CI 2.24 to 22.83) than men of the same age.
Interpretation: Survivors of Covid-19 experienced long-term symptoms, new disability, increased breathlessness, and
reduced quality of life. These findings were present in young, previously healthy working age adults, and were most
common in younger females.
Funding: National Institute for Health Research, UK Medical Research Council, Wellcome Trust, Department for
International Development and the Bill and Melinda Gates Foundation. Copyright © 2021 The Authors.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34386785&id=doi:10.1016%2Fj.lane
pe.2021.100186&issn=26667762&isbn=&volume=8&issue=&spage=100186&pages=100186&date=2021&title=The+Lancet+Regional+Health.
+Europe&atitle=Long+Covid+in+adults+discharged+from+UK+hospitals+after+Covid19%3A+A+prospective%2C+multicentre+cohort+study+using+the+ISARIC+WHO+Clinical+Characterisation+Protoc
ol.&aulast=Sigfrid&pid=%3Cauthor%3ESigfrid+L%3BDrake+TM%3BPauley+E%3BJesudason+EC%3BOlliaro+P%3BLi
m+WS%3BGillesen+A%3BBerry+C%3BLowe+DJ%3BMcPeake+J%3BLone+N%3BMunblit+D%3BCevik+M%3BCasey+
A%3BBannister+P%3BRussell+CD%3BGoodwin+L%3BHo+A%3BTurtle+L%3BO%27Hara+ME%3BHastie+C%3BDonoh
ue+C%3BSpencer+RG%3BDonegan+C%3BGummery+A%3BHarrison+J%3BHardwick+HE%3BHastie+CE%3BCarson+
G%3BMerson+L%3BBaillie+JK%3BOpenshaw+P%3BHarrison+EM%3BDocherty+AB%3BSemple+MG%3BScott+JT%3B
ISARIC4C+investigators%3C%2Fauthor%3E%3CAN%3E34386785%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FD
T%3E
136. Simon MA, Luginbuhl RD, Parker R. Reduced Incidence of Long-COVID Symptoms Related to
Administration of COVID-19 Vaccines Both Before COVID-19 Diagnosis and Up to 12 Weeks After. medRxiv.
2021:2021.11.17.21263608. DOI: 10.1101/2021.11.17.21263608
ABSTRACT: Both clinical trials and studies leveraging real-world data have repeatedly confirmed the three COVID-19
vaccines authorized for use by the Food and Drug Administration are safe and effective at preventing infection,
hospitalization, and death due to COVID-19 and a recent observational study of self-reported symptoms provides
support that vaccination may also reduce the probability of developing long-COVID. As part of a federated research
study with the COVID-19 Patient Recovery Alliance, Arcadia.io performed a retrospective analysis of the medical
history of 240,648 COVID-19-infected persons to identity factors influencing the development and progression of
long-COVID. This analysis revealed that patients who received at least one dose of any of the three COVID vaccines
prior to their diagnosis with COVID-19 were 7-10 times less likely to report two or more long-COVID symptoms
compared to unvaccinated patients. Furthermore, unvaccinated patients who received their first COVID-19 vaccination
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within four weeks of SARS-CoV-2 infection were 4-6 times less likely to report multiple long-COVID symptoms, and
those who received their first dose 4-8 weeks after diagnosis were 3 times less likely to report multiple long-COVID
symptoms compared to those who remained unvaccinated. This relationship supports the hypothesis that COVID-19
vaccination is protective against long-COVID and that effect persists even if vaccination occurs up to 12 weeks after
COVID-19 diagnosis. A critical objective of this study was hypothesis generation, and the authors intend to perform
further studies to substantiate the findings and encourage other researchers to as well.Competing Interest
StatementThe authors have declared no competing interest.Funding StatementAuthors and all research expenses
were exclusively funded by their respective institutions; no external funding was received.Author DeclarationsI confirm
all relevant ethical guidelines have been followed, and any necessary IRB and/or ethics committee approvals have
been obtained.YesThe details of the IRB/oversight body that provided approval or exemption for the research
described are given below:MITRE Institutional Review Board reviewed and approved as exempt as secondary research
(MIRB 2020017)I confirm that all necessary patient/participant consent has been obtained and the appropriate
institutional forms have been archived, and that any patient/participant/sample identifiers included were not known
to anyone (e.g., hospital staff, patients or participants themselves) outside the research group so cannot be used to
identify individuals.YesI understand that all clinical trials and any other prospective interventional studies must be
registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the
manuscript has been registered and the trial registration ID is provided (note: if posting a prospective study registered
retrospectively, please provide a statement in the trial ID field explaining why the study was not registered in
advance).YesI have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR
Network research reporting checklist(s) and other pertinent material as supplementary files, if applicable.YesDeidentified data used in this study are not available for public viewing.
URL: http://medrxiv.org/content/early/2021/11/18/2021.11.17.21263608.abstract
DOI: 10.1101/2021.11.17.21263608
137. Soraas A, Kalleberg KT, Dahl JA, et al. Persisting symptoms three to eight months after non-hospitalized
COVID-19, a prospective cohort study. PLoS One. 2021;16(8):e0256142. DOI: 10.1371/journal.pone.0256142
10.1371/journal.pone.0256142. eCollection 2021.
ABSTRACT: Long-COVID-19 is a proposed syndrome negatively affecting the health of COVID-19 patients. We
present data on self-rated health three to eight months after laboratory confirmed COVID-19 disease compared to a
control group of SARS-CoV-2 negative patients. We followed a cohort of 8786 non-hospitalized patients who were
invited after SARS-CoV-2 testing between February 1 and April 15, 2020 (794 positive, 7229 negative). Participants
answered online surveys at baseline and follow-up including questions on demographics, symptoms, risk factors for
SARS-CoV-2, and self-rated health compared to one year ago. Determinants for a worsening of self-rated health as
compared to one year ago among the SARS-CoV-2 positive group were analyzed using multivariate logistic
regression and also compared to the population norm. The follow-up questionnaire was completed by 85% of the
SARS-CoV-2 positive and 75% of the SARS-CoV-2 negative participants on average 132 days after the SARS-CoV-2
test. At follow-up, 36% of the SARS-CoV-2 positive participants rated their health "somewhat" or "much" worse than
one year ago. In contrast, 18% of the SARS-CoV-2 negative participants reported a similar deterioration of health
while the population norm is 12%. Sore throat and cough were more frequently reported by the control group at
follow-up. Neither gender nor follow-up time was associated with the multivariate odds of worsening of self-reported
health compared to one year ago. Age had an inverted-U formed association with a worsening of health while being
fit and being a health professional were associated with lower multivariate odds. A significant proportion of nonhospitalized COVID-19 patients, regardless of age, have not returned to their usual health three to eight months after
infection.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34437579
DOI: 10.1371/journal.pone.0256142
10.1371/journal.pone.0256142. eCollection 2021.
138. Soriano-Moreno AN, Soriano-Moreno DR, Pacheco-Barrios N, et al. A systematic review of the frequency
of persistent constitutional and respiratory symptoms related to COVID-19: A new long COVID syndrome? Am
J Respir Crit Care Med. 2021;203(9). DOI: 10.1164/ajrccm-conference.2021.203.1_MeetingAbstracts.A3795
ABSTRACT: Rationale: The long-term consequences of COVID-19 infection on hospitalized patients remains
unknown. We sought to conduct a systematic review to summarize what is known about long term sequelae among
patients who were hospitalized for severe COVID-19 pneumonia. Methods: We conducted a search in MEDLINE and
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MedRxiv through December 15, 2020, using the search terms: “COVID-19”, “Constitutional symptoms”, “COVID- 19
Sequelae”, “Long-term COVID-19” and “Respiratory symptoms.” Articles were evaluated independently by two
authors. We then extracted to perform a quantitative synthesis of available evidence and scored studies for quality
using the NIH quality assessment Tool for Observational Cohort and Cross-Sectional Studies. Results: We identified 12
studies: nine published articles and three preprints. We obtained data for 4693 patients: 11 studies included
hospitalized patients, 8 included ICU patients and 5 included outpatients. Follow-up time ranged from 16 days to 122
days post-hospitalization. The pooled prevalence of persistent constitutional and respiratory symptoms was: (45.6%),
dyspnea (35.5%), cough (26.4%), joint pain (26.8%), myalgia (23.3%), headache (22.2%), and chest pain (20.5%).
Heterogeneity across studies was high (I2&gt;90%). Chinese studies reported a lower frequency of persistent
symptoms compared with studies carried out in Western countries (e.g., France, Italy, USA, UK). There were no
significant differences in long-term sequelae between ICU and non-ICU patients. Conclusion: The prevalence of
persistent constitutional and respiratory symptoms in patients infected with COVID-19 is high. Addressing the burden
of symptoms that reduce the quality of life is critical in COVID-19 patients.
URL: https://doi.org/10.1164/ajrccm-conference.2021.203.1_MeetingAbstracts.A3795
DOI: 10.1164/ajrccm-conference.2021.203.1_MeetingAbstracts.A3795
139. Sultana S, Islam MT, Salwa M, et al. Duration and Risk Factors of Post-COVID Symptoms Following
Recovery Among the Medical Doctors in Bangladesh. Cureus. 2021;13(5):e15351. DOI: 10.7759/cureus.15351
10.7759/cureus.15351. eCollection 2021 May.
ABSTRACT: A large number of coronavirus disease 2019 (COVID-19) recovered patients are suffering from related
symptoms. We conducted telephone interviews with 186 COVID-19 recovered medical doctors to determine the postCOVID symptoms, duration, and associated risk factors. About 70% of participants had at least one acute post-COVID
symptom, including fatigue (43.0%), sleep disturbance (13.4%), lack of concentration (11.8%), breathing difficulty
(10.2%), headache (6.5%), and muscle pain (6.5%). However, about 24% of participants reported having long postCOVID symptoms. Logistic regression analysis showed that female sex (odds ratio {OR}, 2.79; 95% CI, 1.28-6.06; pvalue: 0.010) and comorbid conditions (OR, 2.28; 95% CI, 1.08-4.79; p: value, 0.030) are risk factors for the long postCOVID symptoms.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34239785
DOI: 10.7759/cureus.15351
10.7759/cureus.15351. eCollection 2021 May.
140. Taquet M, Dercon Q, Harrison PJ. Six-month sequelae of post-vaccination SARS-CoV-2 infection: a
retrospective cohort study of 10,024 breakthrough infections. medRxiv. 2021:2021.10.26.21265508. DOI:
10.1101/2021.10.26.21265508
ABSTRACT: Vaccination has proven effective against infection with SARS-CoV-2, as well as death and hospitalisation
following COVID-19 illness. However, little is known about the effect of vaccination on other acute and post-acute
outcomes of COVID-19. Data were obtained from the TriNetX electronic health records network (over 81 million
patients mostly in the USA). Using a retrospective cohort study and time-to-event analysis, we compared the
incidences of COVID-19 outcomes between individuals who received a COVID-19 vaccine (approved for use in the
USA) at least 2 weeks before SARS-CoV-2 infection and propensity score-matched individuals unvaccinated for
COVID-19 but who had received an influenza vaccine. Outcomes were ICD-10 codes representing documented
COVID-19 sequelae in the 6 months after a confirmed SARS-CoV-2 infection (recorded between January 1 and August
31, 2021). Associations with the number of vaccine doses (1 vs. 2) and age (&amp;lt; 60 vs. ≥ 60 years-old) were
assessed. Among 10,024 vaccinated individuals with SARS-CoV-2 infection, 9479 were matched to unvaccinated
controls. Receiving at least one COVID-19 vaccine dose was associated with a significantly lower risk of respiratory
failure, ICU admission, intubation/ventilation, hypoxaemia, oxygen requirement, hypercoagulopathy/venous
thromboembolism, seizures, psychotic disorder, and hair loss (each as composite endpoints with death to account for
competing risks; HR 0.70-0.83, Bonferroni-corrected p&amp;lt;.05), but not other outcomes, including long-COVID
features, renal disease, mood, anxiety, and sleep disorders. Receiving 2 vaccine doses was associated with lower risks
for most outcomes. Associations between prior vaccination and outcomes of SARS-CoV-2 infection were marked in
those &amp;lt; 60 years-old, whereas no robust associations were observed in those ≥ 60 years-old. In summary,
COVID-19 vaccination is associated with lower risk of several, but not all, COVID-19 sequelae in those with
breakthrough SARS-CoV-2 infection. These benefits of vaccination were clear in younger people but not in the over60s. The findings may inform service planning, contribute to forecasting public health impacts of vaccination
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programmes, and highlight the need to identify additional interventions for COVID-19 sequelae.Competing Interest
StatementThe authors have declared no competing interest.Funding StatementWork supported by the National
Institute for Health Research (NIHR) Oxford Health Biomedical Research Centre (grant BRC-1215-20005). MT is an
NIHR Academic Clinical Fellow and NIHR Oxford Health BRC Senior Research Fellow. The views expressed are those of
the authors and not necessarily those of the UK National Health Service, NIHR, or the UK Department of Health. The
funding source had no role in study design; in the collection, analysis, and interpretation of data; in the writing of the
report; and in the decision to submit the paper for publication.Author DeclarationsI confirm all relevant ethical
guidelines have been followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe
details of the IRB/oversight body that provided approval or exemption for the research described are given
below:Data de-identification is attested to through a formal determination by a qualified expert as defined in Section
164.514(b)(1) of the HIPAA Privacy Rule. This formal determination supersedes TriNetX&#039;s waiver from the
Western Institutional Review Board (IRB).I confirm that all necessary patient/participant consent has been obtained
and the appropriate institutional forms have been archived, and that any patient/participant/sample identifiers
included were not known to anyone (e.g., hospital staff, patients or participants themselves) outside the research
group so cannot be used to identify individuals.YesI understand that all clinical trials and any other prospective
interventional studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that
any such study reported in the manuscript has been regis ered and the trial registration ID is provided (note: if
posting a prospective study registered retrospectively, please provide a statement in the trial ID field explaining why
the study was not registered in advance).YesI have followed all appropriate research reporting guidelines and
uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent material as
supplementary files, if applicable.YesThe TriNetX system returned the results of these analyses as csv files which were
downloaded and archived. Data presented in this paper and the Appendix can be freely accessed at [URL to be added
on publication]. Additionally, TriNetX will grant access to researchers if they have a specific concern (via the thirdparty agreement option).
URL: http://medrxiv.org/content/early/2021/11/08/2021.10.26.21265508.abstract
DOI: 10.1101/2021.10.26.21265508
141. Taquet M, Dercon Q, Luciano S, et al. Incidence, co-occurrence, and evolution of long-COVID features: A
6-month retrospective cohort study of 273,618 survivors of COVID-19. PLoS Med. 2021;18(9):e1003773. DOI:
10.1371/journal.pmed.1003773
10.1371/journal.pmed.1003773. eCollection 2021 Sep.
ABSTRACT: BACKGROUND: Long-COVID refers to a variety of symptoms affecting different organs reported by
people following Coronavirus Disease 2019 (COVID-19) infection. To date, there have been no robust estimates of the
incidence and co-occurrence of long-COVID features, their relationship to age, sex, or severity of infection, and the
extent to which they are specific to COVID-19. The aim of this study is to address these issues. METHODS AND
FINDINGS: We conducted a retrospective cohort study based on linked electronic health records (EHRs) data from 81
million patients including 273,618 COVID-19 survivors. The incidence and co-occurrence within 6 months and in the 3
to 6 months after COVID-19 diagnosis were calculated for 9 core features of long-COVID (breathing
difficulties/breathlessness, fatigue/malaise, chest/throat pain, headache, abdominal symptoms, myalgia, other pain,
cognitive symptoms, and anxiety/depression). Their co-occurrence network was also analyzed. Comparison with a
propensity score-matched cohort of patients diagnosed with influenza during the same time period was achieved
using Kaplan-Meier analysis and the Cox proportional hazard model. The incidence of atopic dermatitis was used as a
negative control. Among COVID-19 survivors (mean [SD] age: 46.3 [19.8], 55.6% female), 57.00% had one or more
long-COVID feature recorded during the whole 6-month period (i.e., including the acute phase), and 36.55% between
3 and 6 months. The incidence of each feature was: abnormal breathing (18.71% in the 1- to 180-day period; 7.94% in
the 90- to180-day period), fatigue/malaise (12.82%; 5.87%), chest/throat pain (12.60%; 5.71%), headache (8.67%;
4.63%), other pain (11.60%; 7.19%), abdominal symptoms (15.58%; 8.29%), myalgia (3.24%; 1.54%), cognitive
symptoms (7.88%; 3.95%), and anxiety/depression (22.82%; 15.49%). All 9 features were more frequently reported
after COVID-19 than after influenza (with an overall excess incidence of 16.60% and hazard ratios between 1.44 and
2.04, all p < 0.001), co-occurred more commonly, and formed a more interconnected network. Significant differences
in incidence and co-occurrence were associated with sex, age, and illness severity. Besides the limitations inherent to
EHR data, limitations of this study include that (i) the findings do not generalize to patients who have had COVID-19
but were not diagnosed, nor to patients who do not seek or receive medical attention when experiencing symptoms
of long-COVID; (ii) the findings say nothing about the persistence of the clinical features; and (iii) the difference
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between cohorts might be affected by one cohort seeking or receiving more medical attention for their symptoms.
CONCLUSIONS: Long-COVID clinical features occurred and co-occurred frequently and showed some specificity to
COVID-19, though they were also observed after influenza. Different long-COVID clinical profiles were observed
based on demographics and illness severity.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34582441
DOI: 10.1371/journal.pmed.1003773
10.1371/journal.pmed.1003773. eCollection 2021 Sep.
142. Terlizzi K, Kutscher E, Yoncheva Y. Monitoring New Symptoms After COVID-19 Infection Among Primary
Care Patients in New York City. J Am Board Fam Med. 2021;34(5):1014-6. DOI: 10.3122/jabfm.2021.05.210122
10.3122/jabfm.2021.05.210122.
ABSTRACT: INTRODUCTION: COVID-19 affects multiple organ systems causing substantial long-term morbidity. The
implications of the Post-Acute Sequelae of SARS-CoV-2 infection, particularly for primary care, remain unknown. This
cross-sectional study examines new symptoms reported at primary care encounters during three post-acute follow-up
intervals after initial SARS-CoV-2 infection. METHODS: Electronic health record data from the NYU Langone COVID
Deidentified Dataset were queried for adults with a positive SARS-CoV-2 PCR test, and then restricted to those with a
new ICD-10-CM code documented at a post-acute COVID-related primary care follow-up >14 days after testing
positive. New diagnoses and the corresponding Clinical Classifications Software Refined categories were assessed at
the following intervals: 0.5-3 months ("subacute"), 3-6 months ("prolonged"), and 6-9 months ("persistent"). RESULTS:
Out of 3,154 patients, a new ICD-10-CM code was documented among 499 patients ( approximately 16%).
Respiratory complaints, including cough, shortness of breath, dyspnea, and hypoxemia, were most common. Malaise
and fatigue were reported consistently among 10-13% of patients at all three time-intervals. Musculoskeletal pain,
circulatory symptoms, and sleep-wake disorders were also observed at primary care follow-up. CONCLUSION: This
cross-sectional study provides support of a post-acute COVID syndrome, demonstrating that patients continue to
experience symptoms after the acute infection period. Extensive follow-up data allowed for examining new symptoms
up to 9 months after initial SARS-CoV-2 infection. Understanding of the course of multi-organ post-acute sequelae is
restricted by cross-sectional study design limitations. Standardized, sequelae-related ICD-10-CM codes to specify the
type and duration of post-acute COVID-related symptoms would enable better monitoring of the growing number of
SARS-CoV-2 infection survivors.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34535527
DOI: 10.3122/jabfm.2021.05.210122
10.3122/jabfm.2021.05.210122.
143. Thompson EJ, Williams DM, Walker AJ, et al. Risk factors for long COVID: analyses of 10 longitudinal
studies and electronic health records in the UK. medRxiv. 2021:2021.06.24.21259277. DOI:
10.1101/2021.06.24.21259277
ABSTRACT: Background The impact of long COVID is considerable, but risk factors are poorly characterised. We
analysed symptom duration and risk factor from 10 longitudinal study (LS) samples and electronic healthcare records
(EHR).Methods Samples: 6907 adults self-reporting COVID-19 infection from 48,901 participants in the UK LS, and
3,327 adults with COVID-19, were assigned a long COVID code from 1,199,812 individuals in primary care EHR.
Outcomes for LS included symptom duration lasting 4+ weeks (long COVID) and 12+ weeks. Association with of age,
sex, ethnicity, socioeconomic factors, smoking, general and mental health, overweight/obesity, diabetes, hypertension,
hypercholesterolaemia, and asthma was assessed.Results In LS, symptoms impacted normal functioning for 12+
weeks in 1.2% (mean age 20 years) to 4.8% (mean age 63 y) of COVID-19 cases. Between 7.8% (mean age 28 y) and
17% (mean age 58 y) reported any symptoms for 12+ weeks, and greater proportions for 4+ weeks. Age was
associated with a linear increased risk in long COVID between 20 and 70 years. Being female (LS: OR=1.49;
95%CI:1.24-1.79; EHR: OR=1.51 [1.41-1.61]), having poor pre-pandemic mental health (LS: OR=1.46 [1.17-1.83]; EHR:
OR=1.57 [1.47-1.68]) and poor general health (LS: OR=1.62 [1.25-2.09]; EHR: OR=1.26; [1.18-1.35]) were associated
with higher risk of long COVID. Individuals with asthma (LS: OR=1.32 [1.07-1.62]; EHR: OR=1.56 [1.46-1.67]), and
overweight or obesity (LS: OR=1.25 [1.01-1.55]; EHR: OR=1.31 [1.21-1.42]) also had higher risk. Non-white ethnic
minority groups had lower risk (LS: OR=0.32 [0.22-0.47]), a finding consistent in EHR. . Few participants had been
hospitalised (0.8-5.2%).Conclusion Long COVID is associated with sociodemographic and pre-existing health factors.
Further investigations into causality should inform strategies to address long COVID in the population.Competing
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DOI: 10.1101/2021.06.24.21259277
144. Tleyjeh IM, Saddik B, AlSwaidan N, et al. Prevalence and predictors of Post-Acute COVID-19 Syndrome
(PACS) after hospital discharge: A cohort study with 4 months median follow-up. PLoS One.
2021;16(12):e0260568. DOI: 10.1371/journal.pone.0260568
10.1371/journal.pone.0260568. eCollection 2021.
ABSTRACT: BACKGROUND: Post-acute COVID-19 syndrome (PACS) is an emerging healthcare burden. The risk
factors associated with PACS remain largely unclear. The aim of this study was to evaluate the frequency of new or
persistent symptoms in COVID-19 patients post hospital discharge and identify associated risk factors. METHODS: Our
prospective cohort comprised of PCR-confirmed COVID-19 patients admitted to King Fahad Medical City, Riyadh,
Saudi Arabia between May and July 2020. The patients were interviewed through phone calls by trained physicians
from 6 weeks up to 6 months post hospital discharge. Multivariate Cox proportional hazards and logistic regression
models were used to examine for predictors associated with persistence of symptoms and non-return to baseline
health. RESULTS: 222 COVID-19 patients responded to follow-up phone interviews after a median of 122 days post
discharge. The majority of patients were men (77%) with mean age of 52.47 (+/- 13.95) years. 56.3% of patients
complained of persistent symptoms; 66 (29.7%) experiencing them for >21 days and 64 (28.8%) reporting not having
returned to their baseline health. Furthermore, 39 patients (17.6%) reported visiting an emergency room post
discharge for COVID-19-related symptoms while 16 (7.2%) had required re-hospitalization. Shortness of breath
(40.1%), cough (27.5%) and fatigue (29.7%) were the most frequently reported symptoms at follow-up. After
multivariable adjustments, female gender, pre-existing hypertension and length of hospital stay were associated with
an increased risk of new or persistent symptoms. Age, pre-existing lung disease and emergency room visits increased
the likelihood of not fully recovering from acute COVID-19. Patients who were treated with interferon beta-1b based
triple antiviral therapy during hospital stay were less likely to experience new or persistent symptoms and more likely
to return to their baseline health. CONCLUSIONS: COVID-19 survivors continued to suffer from dyspnea, cough and
fatigue at 4 months post hospital discharge. Several risk factors could predict which patients are more likely to
experience PACS and may benefit from individualized follow-up and rehabilitation programs.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34874962
DOI: 10.1371/journal.pone.0260568
10.1371/journal.pone.0260568. eCollection 2021.
145. Toresdahl BG, Robinson JN, Kliethermes SA, et al. Increased Incidence of Injury Among Runners With
COVID-19. Sports Health. 2021:19417381211061144. DOI: 10.1177/19417381211061144
10.1177/19417381211061144.
ABSTRACT: BACKGROUND: Coronavirus disease 2019 (COVID-19) affects multiple organ systems. Whether and how
COVID-19 affects the musculoskeletal system remains unknown. We aim to assess the association between COVID-19
and risk of injury. HYPOTHESIS: Runners who report having COVID-19 also report a higher incidence of injury. STUDY
DESIGN: Cross-sectional study. LEVEL OF EVIDENCE: Level 4. METHODS: An electronic survey was distributed from July
through September 2020, by New York Road Runners, ASICS North America, race medical directors, and through
social media. Inclusion criteria were runners 18 years or older who had participated in >/=1 race (running or triathlon)
in 2019. RESULTS: A total of 1947 runners participated and met inclusion criteria. Average age was 45.0 (SD, 12.2)
years and 56.5% were women. A total of 123 (6.3%) runners self-reported having COVID-19; 100 (81%) reported their
diagnosis was from a laboratory test (polymerase chain reaction or antibody) and 23 reported being diagnosed by a
medical professional without confirmatory laboratory testing. Since March 2020, 427 (21.9%) reported an injury that
prevented running for at least 1 week, including 38 of 123 (30.9%) who self-reported having COVID-19 and 389 of
1435 (21.3%) who did not report having COVID-19 (P = 0.01). After adjusting for age, sex, the number of races in
2019, and running patterns before March 2020, runners who self-reported a diagnosis of COVID-19 had a higher
incidence of injury compared with those who did not (odds ratio, 1.66; 95% CI, 1.11-2.48; P = 0.01). CONCLUSION:
Injuries were more often self-reported by runners with laboratory-confirmed or clinically diagnosed COVID-19
compared with those who did not report COVID-19. Given the limitations of the study, any direct role of COVID-19 in
the pathophysiology of injuries among runners remains unclear. CLINICAL RELEVANCE: Direct and indirect
musculoskeletal sequelae of COVID-19 should be further investigated, including the risk of exercise- and sportsrelated injury after COVID-19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34906009
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146. Tran V-TPRPIRP. Course of long COVID symptoms over time in the ComPaRe long COVID prospective ecohort (preprint). 2021.
ABSTRACT: About 10% of people infected by severe acute respiratory syndrome coronavirus 2 experience post
COVID-19 disease. We analysed data from 968 adult patients (5350 person-months) with a confirmed infection
enrolled in the ComPaRe long COVID cohort, a disease prevalent prospective e-cohort of such patients in France.
Day-by-day prevalence of post COVID-19 symptoms was determined from patients’ responses to the Long COVID
Symptom Tool, an online validated self-reported questionnaire assessing 53 post COVID-19 disease symptoms. One
year after symptom onset, 84.9% patients still reported their persistence, with a progressively lower prevalence of
27/53 symptoms (e.g., loss of taste/smell);18/53 symptoms (e.g., dyspnoea) were stable, while the prevalence of 8/53
symptoms (e.g., paraesthesia) had increased. The disease impact on patients’ lives began increasing 6 months after
onset, as patients realized they had a chronic disease. Our results should be useful for researchers seeking the
potential pathophysiological mechanisms underlying post COVID-19 disease.
URL: https://doi.org/10.21203/rs.3.rs-753615/v2
DOI: 10.21203/rs.3.rs-753615/v2
147. Vanichkachorn G, Newcomb R, Cowl CT, et al. Post-COVID-19 Syndrome (Long Haul Syndrome):
Description of a Multidisciplinary Clinic at Mayo Clinic and Characteristics of the Initial Patient Cohort. Mayo
Clin Proc. 2021;96(7):1782-91.
ABSTRACT: OBJECTIVE: To describe characteristics of a series of patients reporting prolonged symptoms after an
infection with coronavirus disease 2019 (COVID-19).
PATIENTS AND METHODS: This study describes the multidisciplinary COVID-19 Activity Rehabilitation Program,
established at Mayo Clinic to evaluate and treat patients with post-COVID syndrome, and reports the clinical
characteristics of the first 100 patients receiving evaluation and management during the timeframe of June 1, 2020,
and December 31, 2020.
RESULTS: The cohort consisted of 100 patients (mean age, 45.4+/-14.2 years; 68% women; mean body mass index,
30.2 kg/m2; presenting a mean of 93 days after infection). Common preexisting conditions were respiratory (23%) and
mental health, including depression and/or anxiety (34%). Most (75%) had not been hospitalized for COVID-19.
Common presenting symptoms ware fatigue (80%), respiratory complaints (59%), and neurological complaints (59%)
followed by subjective cognitive impairment, sleep disturbance, and mental health symptoms. More than one-third of
patients (34%) reported difficulties in performing basic activities of daily living. Only 1 in 3 patients had returned to
unrestricted work duty at the time of the analysis. For most patients, laboratory and imaging tests showed no
abnormalities or were nondiagnostic despite debilitating symptoms. Most patients required physical therapy,
occupational therapy, or brain rehabilitation. Face-to-face and virtual care delivery modalities were feasible.
CONCLUSION: Most of the patients did not have COVID-19-related symptoms that were severe enough to require
hospitalization, were younger than 65 years, and were more likely to be female, and most had no preexisting
comorbidities before severe acute respiratory syndrome coronavirus 2 infection. Symptoms including mood disorders,
fatigue, and perceived cognitive impairment resulted in severe negative impacts on resumption of functional and
occupational activities in patients experiencing prolonged effects. Copyright © 2021 Mayo Foundation for Medical
Education and Research. Published by Elsevier Inc. All rights reserved.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34218857&id=doi:10.1016%2Fj.may
ocp.2021.04.024&issn=0025-6196&isbn=&volume=96&issue=7&spage=1782&pages=17821791&date=2021&title=Mayo+Clinic+Proceedings&atitle=Post-COVID19+Syndrome+%28Long+Haul+Syndrome%29%3A+Description+of+a+Multidisciplinary+Clinic+at+Mayo+Clinic+an
d+Characteristics+of+the+Initial+Patient+Cohort.&aulast=Vanichkachorn&pid=%3Cauthor%3EVanichkachorn+G%3
BNewcomb+R%3BCowl+CT%3BMurad+MH%3BBreeher+L%3BMiller+S%3BTrenary+M%3BNeveau+D%3BHiggins+S
%3C%2Fauthor%3E%3CAN%3E34218857%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
148. Vannorsdall TD, Brigham E, Fawzy A, et al. Rates of Cognitive Dysfunction, Psychiatric Distress, and
Functional Decline After COVID-19. J Acad Consult Liaison Psychiatry. 2021;63(2):133-43. DOI:
10.1016/j.jaclp.2021.10.006
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ABSTRACT: BACKGROUND: There is a limited understanding of the cognitive and psychiatric sequelae of COVID-19
during the post-acute phase, particularly among racially and ethnically diverse patients. OBJECTIVE: We sought to
prospectively characterize cognition, mental health symptoms, and functioning approximately four months after an
initial diagnosis of COVID-19 in a racially and ethnically diverse group of patients. METHODS: Approximately four
months after COVID-19 diagnosis, patients in the Johns Hopkins Post-Acute COVID-19 Team Pulmonary Clinic
underwent a clinical telephone-based assessment of cognition, depression, anxiety, trauma, and function. RESULTS:
Most Johns Hopkins Post-Acute COVID-19 Team patients assessed were women (59%) and members of racial/ethnic
minority groups (65%). Of 82 patients, 67% demonstrated >/=1 abnormally low cognitive score. Patients requiring
intensive care unit (ICU) stays displayed greater breadth and severity of impairment than those requiring less intensive
treatment. Processing speed (35%), verbal fluency (26%-32%), learning (27%), and memory (27%) were most
commonly impaired. Among all patients, 35% had moderate symptoms of depression (23%), anxiety (15%), or
functional decline (15%); 25% of ICU patients reported trauma-related distress. Neuropsychiatric symptoms and
functional decline did not differ by post-ICU versus non-ICU status and were unrelated to global cognitive composite
scores. CONCLUSIONS: At approximately 4 months after acute illness, cognitive dysfunction, emotional distress, and
functional decline were common among a diverse clinical sample of COVID-19 survivors varying in acute illness
severity. Patients requiring ICU stays demonstrated greater breadth and severity of cognitive impairment than those
requiring less intensive treatment. Findings help extend our understanding of the nature, severity, and potential
duration of neuropsychiatric morbidity after COVID-19 and point to the need for longitudinal assessment of cognitive
and mental health outcomes among COVID-19 survivors of different demographic backgrounds and illness
characteristics.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34793996
DOI: 10.1016/j.jaclp.2021.10.006
10.1016/j.jaclp.2021.10.006.
149. Vehar S, Boushra M, Ntiamoah P, et al. Update to post-acute sequelae of SARS-CoV-2 infection: Caring
for the 'long-haulers'. Cleve Clin J Med. 2021;08:08.
ABSTRACT: An estimated 10% of COVID-19 survivors continue to experience symptoms several weeks to months
after the appearance of initial symptoms, a condition termed post-acute sequelae of SARS-CoV-2 infection (PASC).
These patients, also called "long-haulers," most commonly report protracted symptoms of fatigue, cough, dyspnea,
chest tightness, difficulty concentrating, arthralgia, olfactory dysfunction, and headache. While age, comorbid medical
conditions, and COVID-19 severity are suspected risk factors for PASC, young and previously healthy individuals with
mild COVID-19 are also at risk. Recognition of symptoms, evaluation, supportive treatment, and attention to medical
comorbidities are the cornerstones of medical management. Copyright © 2021 The Cleveland Clinic Foundation. All
Rights Reserved.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34625436&id=doi:10.3949%2Fccjm.
88a.21010-up&issn=08911150&isbn=&volume=&issue=&spage=&pages=&date=2021&title=Cleveland+Clinic+Journal+of+Medicine&atitle
=Update+to+post-acute+sequelae+of+SARS-CoV-2+infection%3A+Caring+for+the+%27longhaulers%27.&aulast=Vehar&pid=%3Cauthor%3EVehar+S%3BBoushra+M%3BNtiamoah+P%3BBiehl+M%3C%2Fauth
or%3E%3CAN%3E34625436%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
150. Ventic VJ, Ong-Mateo M. Long-haul COVID-19 among University of Santo Tomas hospital-health care
workers following hospitalization for COVID-19 pneumonia. Respirology. 2021;26(SUPPL 3):170.
ABSTRACT: As we adopting to this pandemic a growing number of frontline healthcare workers are joining the long
list of people who have developed COVID-19 "long-hauler". Healthcare workers who experience post- COVID
symptoms struggle to go back to work. Therefore, this emerging problem could threaten our health care system.
Objective(s): To determine the incidence and clinical profile of Hospital- Health Care Workers who have long haul
symptoms of COVID 19 following hospitalization. Methodology: Prospective study using questionnaire Results:
showed that 22 (44%) out of 25 health workers experienced long haul symptoms. These clinical presentations were
observed to be common among those in the 31 to 40 years old and 51 to 60 years old and patients with moderate,
severe, and critical COVID 19. The most common comorbidity was hypertension (13; 59.1%), and the duration of long
haul SARSCoV- 2 infection was around 2 weeks (8; 36.4%) andmore than 9 weeks (6; 27.3%). Shortness of breath
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(15;68.2%) and fatigue (10;45.5%) were the most common presentation. Patients with hypertension, obesity, and
chronic lung disease and, history of smoking, and those who had around 2 and more than 9 weeks of the duration of
symptoms also reported similar prolonged clinical presentations of COVID 19 infection. Conclusion(s): Due to the
global scale of this pandemic, it can be expected that the healthcare needs for patients with long haul symptoms will
continue to increase in the future. This will challenge and threaten our health care system, if the medical front liners
are crippled due to sequelae COVID-19.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:embase&id=pmid:&id=doi:10.1111%2Fresp.14150&iss
n=13237799&isbn=&volume=26&issue=SUPPL+3&spage=170&pages=170&date=2021&title=Respirology&atitle=Longhaul+COVID-19+among+University+of+Santo+Tomas+hospitalhealth+care+workers+following+hospitalization+for+COVID19+pneumonia&aulast=Ventic&pid=%3Cauthor%3EVentic+V.J.%3BOngMateo+M.%3C%2Fauthor%3E%3CAN%3E636652244%3C%2FAN%3E%3CDT%3EConference+Abstract%3C%2FDT%3E
151. Vimercati L, De Maria L, Quarato M, et al. Association between Long COVID and Overweight/Obesity.
Journal of Clinical Medicine. 2021;10(18):14.
ABSTRACT: BACKGROUND: Long COVID is a syndrome characterized by the persistence of SARS-CoV-2 infection
symptoms. Among HCWs, prolonged COVID symptoms could lead to the inability to perform work tasks. The aim of
this study is to investigate 35-day long-COVID (35-LC) characteristics and risk factors in a one-year period.
METHODS: We carried out a retrospective cohort study during the COVID-19 pandemic at University Hospital of Bari.
A total of 5750 HCWs were tested for close contact with a confirmed case, in the absence of personal protective
equipment, or for symptom development.
RESULTS: Each positive HCW was investigated for cardiovascular risk factors or respiratory diseases. An amount of 352
HCWs (6.1%) were infected by SARS-CoV-2, and 168 cases evolved to long COVID. The 35-LC group showed mean
BMI values higher than the non-35-LC group (25.9 kg/m2 vs. 24.8 kg/m2, respectively), and this difference was
significant (p-value: 0.020). Moreover, HCWs who suffered from pulmonary disease (OR = 3.7, CL 95%: 1.35-10.53; pvalue = 0.007) or overweight (OR = 1.6 CL 95%: 1.05-2.56; p-value = 0.029) had an increased risk of developing 35-LC.
CONCLUSIONS: Long COVID is an emerging problem for hospital managers as it may reduce the number of HCWs
deployed in the fight against COVID-19. High BMI and previous pulmonary disease could be risk factors for 35-LC
development in exposed HCWs.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34575251&id=doi:10.3390%2Fjcm10
184143&issn=20770383&isbn=&volume=10&issue=18&spage=4143&pages=&date=2021&title=Journal+of+Clinical+Medicine&atitle
=Association+between+Long+COVID+and+Overweight%2FObesity.&aulast=Vimercati&pid=%3Cauthor%3EVimerca
ti+L%3BDe+Maria+L%3BQuarato+M%3BCaputi+A%3BGesualdo+L%3BMigliore+G%3BCavone+D%3BSponselli+S%3
BPipoli+A%3BInchingolo+F%3BScarano+A%3BLorusso+F%3BStefanizzi+P%3BTafuri+S%3C%2Fauthor%3E%3CAN%3
E34575251%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
152. Walsh-Messinger J, Manis H, Vrabec A, et al. The kids are not alright: A preliminary report of Post-COVID
syndrome in university students. J Am Coll Health. 2021:1-7.
ABSTRACT: OBJECTIVE: To investigate the prevalence and features of protracted COVID-19 symptoms in nonhospitalized university students who experienced mild-to-moderate acute illness.
PARTICIPANTS: COVID-19 positive participants with symptoms >= 28 days (N = 22), herein referred to as post-COVID
syndrome, were compared to those who fully recovered (N = 21) and those never diagnosed with the disease (N =
58).
METHODS: Students completed online study to earn research credit for class.
RESULTS: 51% of COVID-19 positive participants were classified with post-COVID syndrome. During acute illness,
those with post-COVID syndrome experienced more chest pain, fatigue, fever, olfactory impairment, headaches, and
diarrhea compared to fully recovered participants. They also reported more current exercise intolerance, dyspnea,
chest pain, olfactory impairment, lymphadenopathy, gustatory impairment, and appetite loss than students who never
contracted COVID-19.
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CONCLUSIONS: Our results contradict the perception that this yet to be defined post-COVID syndrome
predominantly affects middle-aged adults. Student health centers should closely monitor those who contract COVID19 for lingering effects.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34242539&id=doi:10.1080%2F07448
481.2021.1927053&issn=0744-8481&isbn=&volume=&issue=&spage=1&pages=17&date=2021&title=Journal+of+American+College+Health&atitle=The+kids+are+not+alright%3A+A+preliminary+r
eport+of+Post-COVID+syndrome+in+university+students.&aulast=Walsh-Messinger&pid=%3Cauthor%3EWalshMessinger+J%3BManis+H%3BVrabec+A%3BSizemore+Bs+J%3BBishof+K%3BDebidda+M%3BMalaspina+D%3BGree
nspan+N%3C%2Fauthor%3E%3CAN%3E34242539%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
153. Whittaker HR, Gulea C, Koteci A, et al. GP consultation rates for sequelae after acute covid-19 in patients
managed in the community or hospital in the UK: population based study. BMJ. 2021;375:e065834. DOI:
10.1136/bmj-2021-065834
10.1136/bmj-2021-065834.
ABSTRACT: OBJECTIVES: To describe the rates for consulting a general practitioner (GP) for sequelae after acute
covid-19 in patients admitted to hospital with covid-19 and those managed in the community, and to determine how
the rates change over time for patients in the community and after vaccination for covid-19. DESIGN: Population
based study. SETTING: 1392 general practices in England contributing to the Clinical Practice Research Datalink Aurum
database. PARTICIPANTS: 456 002 patients with a diagnosis of covid-19 between 1 August 2020 and 14 February 2021
(44.7% men; median age 61 years), admitted to hospital within two weeks of diagnosis or managed in the community,
and followed-up for a maximum of 9.2 months. A negative control group included individuals without covid-19 (n=38
511) and patients with influenza before the pandemic (n=21 803). MAIN OUTCOME MEASURES: Comparison of rates
for consulting a GP for new symptoms, diseases, prescriptions, and healthcare use in individuals admitted to hospital
and those managed in the community, separately, before and after covid-19 infection, using Cox regression and
negative binomial regression for healthcare use. The analysis was repeated for the negative control and influenza
cohorts. In individuals in the community, outcomes were also described over time after a diagnosis of covid-19, and
compared before and after vaccination for individuals who were symptomatic after covid-19 infection, using negative
binomial regression. RESULTS: Relative to the negative control and influenza cohorts, patients in the community
(n=437 943) had significantly higher GP consultation rates for multiple sequelae, and the most common were loss of
smell or taste, or both (adjusted hazard ratio 5.28, 95% confidence interval 3.89 to 7.17, P<0.001); venous
thromboembolism (3.35, 2.87 to 3.91, P<0.001); lung fibrosis (2.41, 1.37 to 4.25, P=0.002), and muscle pain (1.89, 1.63
to 2.20, P<0.001); and also for healthcare use after a diagnosis of covid-19 compared with 12 months before infection.
For absolute proportions, the most common outcomes >/=4 weeks after a covid-19 diagnosis in patients in the
community were joint pain (2.5%), anxiety (1.2%), and prescriptions for non-steroidal anti-inflammatory drugs (1.2%).
Patients admitted to hospital (n=18 059) also had significantly higher GP consultation rates for multiple sequelae,
most commonly for venous thromboembolism (16.21, 11.28 to 23.31, P<0.001), nausea (4.64, 2.24 to 9.21, P<0.001),
prescriptions for paracetamol (3.68, 2.86 to 4.74, P<0.001), renal failure (3.42, 2.67 to 4.38, P<0.001), and healthcare
use after a covid-19 diagnosis compared with 12 months before infection. For absolute proportions, the most
common outcomes >/=4 weeks after a covid-19 diagnosis in patients admitted to hospital were venous
thromboembolism (3.5%), joint pain (2.7%), and breathlessness (2.8%). In patients in the community, anxiety and
depression, abdominal pain, diarrhoea, general pain, nausea, chest tightness, and tinnitus persisted throughout
follow-up. GP consultation rates were reduced for all symptoms, prescriptions, and healthcare use, except for
neuropathic pain, cognitive impairment, strong opiates, and paracetamol use in patients in the community after the
first vaccination dose for covid-19 relative to before vaccination. GP consultation rates were also reduced for
ischaemic heart disease, asthma, and gastro-oesophageal disease. CONCLUSIONS: GP consultation rates for sequelae
after acute covid-19 infection differed between patients with covid-19 who were admitted to hospital and those
managed in the community. For individuals in the community, rates of some sequelae decreased over time but those
for others, such as anxiety and depression, persisted. Rates of some outcomes decreased after vaccination in this
group.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34965929
DOI: 10.1136/bmj-2021-065834
10.1136/bmj-2021-065834.
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154. Widmann CN, Wieberneit M, Bieler L, et al. Longitudinal Neurocognitive and Pulmonological Profile of
Long COVID-19: Protocol for the COVIMMUNE-Clin Study. JMIR Research Protocols. 2021;10(11):e30259.
ABSTRACT: BACKGROUND: There is a dearth of information about "brain fog," characterized by concentration, wordfinding, or memory problems, which has been listed in the new World Health Organization provisional classification
"U09.9 Post-COVID-19 Condition." Moreover, the extent to which these symptoms may be associated with
neurological, pulmonary, or psychiatric difficulties is unclear.
OBJECTIVE: This ongoing cohort study aims to carefully assess neurocognitive function in the context of the
neurological, psychiatric, and pulmonary sequelae of SARS-CoV-2 infection among patients with asymptomatic/mild
and severe cases of COVID-19 after remission, including actively recruited healthy controls.
METHODS: A total of 150 participants will be included in this pilot study. The cohort will comprise patients who tested
positive for SARS-CoV-2 infection with either an asymptomatic course or a mild course defined as no symptoms
except for olfactory and taste dysfunction (n=50), patients who tested positive for SARS-CoV-2 infection with a severe
disease course (n=50), and a healthy control group (n=50) with similar age and sex distribution based on frequency
matching. A comprehensive neuropsychological assessment will be performed comprising nuanced aspects of
complex attention, including language, executive function, verbal and visual learning, and memory. Psychiatric,
personality, social and lifestyle factors, sleep, and fatigue will be evaluated. Brain magnetic resonance imaging,
neurological and physical assessment, and pulmonological and lung function examinations (including body
plethysmography, diffusion capacity, clinical assessments, and questionnaires) will also be performed. Three visits are
planned with comprehensive testing at the baseline and 12-month visits, along with brief neurological and
neuropsychological examinations at the 6-month assessment. Blood-based biomarkers of neurodegeneration will be
quantified at baseline and 12-month follow-up.
RESULTS: At the time of submission, the study had begun recruitment through telephone and in-person screenings.
The first patient was enrolled in the study at the beginning of April 2021. Interim data analysis of baseline information
is expected to be complete by December 2021 and study completion is expected at the end of December 2022.
Preliminary group comparisons indicate worse word list learning, short- and long-delayed verbal recall, and verbal
recognition in both patient cohorts compared with those of the healthy control group, adjusted for age and sex. Initial
volumetric comparisons show smaller grey matter, frontal, and temporal brain volumes in both patient groups
compared with those of healthy controls. These results are quite robust but are neither final nor placed in the needed
context intended at study completion.
CONCLUSIONS: To the best of our knowledge, this is the first study to include objective and comprehensive
longitudinal analyses of neurocognitive sequelae of COVID-19 in an extreme group comparison stratified by disease
severity with healthy controls actively recruited during the pandemic. Results from this study will contribute to the
nascent literature on the prolonged effects of COVID-19 on neurocognitive performance via our coassessment of
neuroradiological, neurological, pulmonary, psychiatric, and lifestyle factors.
TRIAL REGISTRATION: International Clinical Trials Registry Platform DRKS00023806;
https://trialsearch.who.int/Trial2.aspx?TrialID=DRKS00023806.
INTERNATIONAL REGISTERED REPORT IDENTIFIER (IRRID): DERR1-10.2196/30259. Copyright ©Catherine N Widmann,
Michelle Wieberneit, Luzie Bieler, Sarah Bernsen, Robin Grafenkamper, Frederic Brosseron, Carsten Schmeel, Pawel
Tacik, Dirk Skowasch, Alexander Radbruch, Michael T Heneka. Originally published in JMIR Research Protocols
(https://www.researchprotocols.org), 11.11.2021.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34559059&id=doi:10.2196%2F30259
&issn=19290748&isbn=&volume=10&issue=11&spage=e30259&pages=e30259&date=2021&title=JMIR+Research+Protocols&
atitle=Longitudinal+Neurocognitive+and+Pulmonological+Profile+of+Long+COVID19%3A+Protocol+for+the+COVIMMUNEClin+Study.&aulast=Widmann&pid=%3Cauthor%3EWidmann+CN%3BWieberneit+M%3BBieler+L%3BBernsen+S%3B
Grafenkamper+R%3BBrosseron+F%3BSchmeel+C%3BTacik+P%3BSkowasch+D%3BRadbruch+A%3BHeneka+MT%3C
%2Fauthor%3E%3CAN%3E34559059%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
155. Wynberg E, van Willigen HDG, Dijkstra M, et al. Evolution of COVID-19 symptoms during the first 12
months after illness onset. Clin Infect Dis. 2021;02:02.
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ABSTRACT: BACKGROUND: Few robust longitudinal data on long-term COVID-19 symptoms are available. We
evaluated symptom onset, severity and recovery across the full spectrum of disease severity, up to one year after
illness onset.
METHODS: The RECoVERED Study is a prospective cohort study based in Amsterdam, the Netherlands. Participants
aged>=18 years were enrolled following SARS-CoV-2 diagnosis via the local Public Health Service and from hospitals.
Standardised symptom questionnaires were completed at enrolment, one week and month later, and monthly
thereafter. Clinical severity was defined according to WHO criteria. Kaplan-Meier methods were used to compare time
from illness onset to symptom recovery, by clinical severity. We examined determinants of time to recovery using
multivariable Cox proportional hazards models.
RESULTS: Between 11 May 2020 and 1 May 2021, 342 COVID-19 patients (192[56%] male) were enrolled, of whom
99/342(29%) had mild, 145/342(42%) moderate, 56/342(16%) severe and 42/342(12%) critical disease. The proportion
of participants who reported at least one persistent symptom at 12 weeks after illness onset was greater in those with
severe/critical disease (86.7%[95%CI=76.5-92.7%]) compared to those with mild or moderate disease
(30.7%[95%CI=21.1-40.9%] and 63.8%[95%CI=54.8-71.5%]). At twelve months after illness onset, two-fifths of
participants (40.7%[95%CI=34.2-47.1]) continued to report >=1 symptom. Recovery was slower in female compared
to male participants (aHR 0.65[95%CI=0.47-0.92]) and those with a BMI>=30kg/m 2 compared to BMI<25kg/m 2 (HR
0.62[95%CI=0.39-0.97]).
CONCLUSIONS: COVID-19 symptoms persisted for one year after illness onset, even in some individuals with mild
disease. Female sex and obesity were the most important determinants of speed of recovery from symptoms.
Copyright © The Author(s) 2021. Published by Oxford University Press for the Infectious Diseases Society of America.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34473245&id=doi:10.1093%2Fcid%2
Fciab759&issn=10584838&isbn=&volume=&issue=&spage=&pages=&date=2021&title=Clinical+Infectious+Diseases&atitle=Evolution+
of+COVID19+symptoms+during+the+first+12+months+after+illness+onset.&aulast=Wynberg&pid=%3Cauthor%3EWynberg
+E%3Bvan+Willigen+HDG%3BDijkstra+M%3BBoyd+A%3BKootstra+NA%3Bvan+den+Aardweg+JG%3Bvan+Gils+MJ
%3BMatser+A%3Bde+Wit+MR%3BLeenstra+T%3Bde+Bree+G%3Bde+Jong+MD%3BPrins+M%3BRECoVERED+Study
+Group%3C%2Fauthor%3E%3CAN%3E34473245%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
156. Xie Y, Bowe B, Al-Aly Z. Burdens of post-acute sequelae of COVID-19 by severity of acute infection,
demographics and health status. Nature communications. 2021;12(1):6571.
ABSTRACT: The Post-Acute Sequelae of SARS-CoV-2 infection (PASC) have been characterized; however, the burden
of PASC remains unknown. Here we used the healthcare databases of the US Department of Veterans Affairs to build
a cohort of 181,384 people with COVID-19 and 4,397,509 non-infected controls and estimated that burden of PASCdefined as the presence of at least one sequela in excess of non-infected controls-was 73.43 (72.10, 74.72) per 1000
persons at 6 months. Burdens of individual sequelae varied by demographic groups (age, race, and sex) but were
consistently higher in people with poorer baseline health and in those with more severe acute infection. In sum, the
burden of PASC is substantial; PASC is non-monolithic with sequelae that are differentially expressed in various
population groups. Collectively, our results may be useful in informing health systems capacity planning and care
strategies of people with PASC. Copyright © 2021. This is a U.S. Government work and not under copyright protection
in the US; foreign copyright protection may apply.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34772922&id=doi:10.1038%2Fs4146
7-021-26513-3&issn=20411723&isbn=&volume=12&issue=1&spage=6571&pages=6571&date=2021&title=Nature+communications+&atitle
=Burdens+of+post-acute+sequelae+of+COVID19+by+severity+of+acute+infection%2C+demographics+and+health+status.&aulast=Xie&pid=%3Cauthor%3EXie+Y
%3BBowe+B%3BAlAly+Z%3C%2Fauthor%3E%3CAN%3E34772922%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
157. Yan Z, Yang M, Lai CL. Long COVID-19 Syndrome: A Comprehensive Review of Its Effect on Various Organ
Systems and Recommendation on Rehabilitation Plans. Biomedicines. 2021;9(8):05.

Evidence Search Report: EMP210601v002 ESR

91

ABSTRACT: The majority of people infected with SARS-CoV-2 fully recovered within a few weeks. However, a
considerable number of patients of different ages still suffer from long-lasting problems similar to the multi-organ
damage in its acute phase of infection, or experience symptoms continuously for a longer term after the recovery. The
severity of the primary infection seems not to be associated with the possibility and severity of long-term symptoms.
Various unresolved symptoms have been reported in COVID-19 survivors months after hospital discharge. Long
COVID-19 Syndrome refers to survivors 4 months after initial symptoms onset. It is important to understand the
systemic effects of Long COVID-19 Syndrome, its presentations, and the need for rehabilitations to restore functional
recovery in survivors. Government, healthcare workers, and survivor groups should collaborate to establish a selfsustaining system to facilitate follow-up and rehabilitations, with prioritization of resources to more severely Long
COVID-19 Syndrome survivors. This review looks into the systemic effects of Long COVID-19 Syndrome in various
aspects: respiratory, cardiovascular, hematological, renal, gastrointestinal, neurological, and metabolic effects of Long
COVID-19 Syndromes. Recommendations for follow-up and rehabilitations details have been explored to cope with
the tremendous Long COVID-19 Syndrome patients.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34440170&id=doi:10.3390%2Fbiom
edicines9080966&issn=22279059&isbn=&volume=9&issue=8&spage=&pages=&date=2021&title=Biomedicines&atitle=Long+COVID19+Syndrome%3A+A+Comprehensive+Review+of+Its+Effect+on+Various+Organ+Systems+and+Recommendation
+on+Rehabilitation+Plans.&aulast=Yan&pid=%3Cauthor%3EYan+Z%3BYang+M%3BLai+CL%3C%2Fauthor%3E%3CA
N%3E34440170%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
158. Yomogida K, Zhu S, Rubino F, et al. Post-Acute Sequelae of SARS-CoV-2 Infection Among Adults Aged
>/=18 Years - Long Beach, California, April 1-December 10, 2020. MMWR Morb Mortal Wkly Rep.
2021;70(37):1274-7. DOI: 10.15585/mmwr.mm7037a2
10.15585/mmwr.mm7037a2.
ABSTRACT: Post-acute sequelae of COVID-19, also known as "long COVID," is used to describe the long-term
symptoms that might be experienced weeks to months after primary infection with SARS-CoV-2, the virus that causes
COVID-19. Among persons with a previous COVID-19 diagnosis, estimates of the prevalence of sequelae range from
5% among nonhospitalized persons to 80% among hospitalized persons (1,2). Studies have analyzed the aftereffects
of COVID-19, but few have assessed the demographic characteristics associated with long COVID (3,4). Health
disparities resulting from pervasive structural and socioeconomic barriers in the U.S. health care system might
contribute to differences in these effects and might continue to exacerbate existing inequities (5). To identify trends in
post-acute sequelae, the Long Beach Department of Health and Human Services (LBDHHS) interviewed a random
sample of 366 persons aged >/=18 years who received a positive SARS-CoV-2 test result during April 1-December 10,
2020. One third of the persons interviewed reported having at least one symptom 2 months after their positive test
result, with higher odds of sequelae among persons aged 40-54 years, females, and those with preexisting conditions.
Black or African American (Black) participants had higher odds of reporting dyspnea and myalgia/arthralgia compared
with other racial/ethnic groups. Persons who were aged >/=40 years, female, Black, or who reported known
preexisting conditions also reported higher numbers of distinct sequelae. As the number of recovered COVID-19
patients increases, monitoring the prevalence of post-acute sequelae among larger cohorts in diverse populations will
be necessary to understand and manage this condition. Identification of groups disproportionately affected by postacute COVID-19 sequelae can help develop efforts to prioritize preventions and treatment strategies, including
vaccination of groups at higher risk for these long-term sequelae, and access to testing and care for post-acute
sequelae.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34529639
DOI: 10.15585/mmwr.mm7037a2
10.15585/mmwr.mm7037a2.
159. Yong SJ, Liu S. Proposed subtypes of post-COVID-19 syndrome (or long-COVID) and their respective
potential therapies. Rev Med Virol. 2021:e2315.
ABSTRACT: The effects of coronavirus disease 2019 (COVID-19), a highly transmissible infectious respiratory disease
that has initiated an ongoing pandemic since early 2020, do not always end in the acute phase. Depending on the
study referred, about 10%-30% (or more) of COVID-19 survivors may develop long-COVID or post-COVID-19
syndrome (PCS), characterised by persistent symptoms (most commonly fatigue, dyspnoea, and cognitive
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impairments) lasting for 3 months or more after acute COVID-19. While the pathophysiological mechanisms of PCS
have been extensively described elsewhere, the subtypes of PCS have not. Owing to its highly multifaceted nature,
this review proposes and characterises six subtypes of PCS based on the existing literature. The subtypes are nonsevere COVID-19 multi-organ sequelae (NSC-MOS), pulmonary fibrosis sequelae (PFS), myalgic encephalomyelitis or
chronic fatigue syndrome (ME/CFS), postural orthostatic tachycardia syndrome (POTS), post-intensive care syndrome
(PICS) and medical or clinical sequelae (MCS). Original studies supporting each of these subtypes are documented in
this review, as well as their respective symptoms and potential interventions. Ultimately, the subtyping proposed
herein aims to provide better clarity on the current understanding of PCS. Copyright © 2021 The Authors. Reviews in
Medical Virology published by John Wiley & Sons Ltd.
URL:
https://libkey.io/libraries/843/openurl?output=full&sid=OVID:medline&id=pmid:34888989&id=doi:10.1002%2Frmv.2
315&issn=10529276&isbn=&volume=&issue=&spage=e2315&pages=e2315&date=2021&title=Reviews+in+Medical+Virology&atit
le=Proposed+subtypes+of+post-COVID-19+syndrome+%28or+longCOVID%29+and+their+respective+potential+therapies.&aulast=Yong&pid=%3Cauthor%3EYong+SJ%3BLiu+S%3C%
2Fauthor%3E%3CAN%3E34888989%3C%2FAN%3E%3CDT%3EJournal+Article%3C%2FDT%3E
160. Zhou F, Tao M, Shang L, et al. Assessment of Sequelae of COVID-19 Nearly 1 Year After Diagnosis. Front
Med (Lausanne). 2021;8:717194. DOI: 10.3389/fmed.2021.717194
10.3389/fmed.2021.717194. eCollection 2021.
ABSTRACT: Background: A previous study has shown that 81% of the COVID-19 patients had mild or moderate
symptoms. However, most studies on the sequelae in COVID-19 patients focused on severe cases and the long-term
follow-up studies on the health consequences in non-severe cases are limited. The current study aimed to assess the
sequelae of COVID-19 in patients nearly 1 year after diagnosis with a particular focus on the recovery of patients with
non-severe COVID-19. Methods: We enrolled 120 patients infected with SARS-CoV-2 discharged from Wuhan Union
hospital west district (designated hospital for COVID-19) and Fangcang shelter hospitals between January 29, 2020
and April 1, 2020. All participants were asked to complete a series of questionnaires to assess their symptoms and
quality of life and for psychological evaluation. Also, pulmonary function test, chest CT, 6-min walking test (6MWT),
routine blood test, liver and kidney function tests, fasting blood glucose test, lipid test, and immunoglobulin G
antibody test were performed to evaluate their health. Results: The mean age of the study population was 51.6 +/10.8 years. Of the 120 patients, 104 (86.7%) were cases of non-severe COVID-19. The follow-up study was performed
between November 23, 2020 and January 11, 2021, and the median time between the diagnosis and the follow-up
was 314.5 (IQR, 296-338) days. Sleep difficulties, shortness of breath, fatigue, and joint pain were common symptoms
observed during follow-up and nearly one-third of the non-severe cases had these symptoms. A total of 50 (41.7%)
and 45 (37.5%) patients reported anxiety and depression, respectively. And 18.3% of the patients showed negative
results in the IgG test at the follow-up, which correlated with the severity of the infection (R = 0.203, p = 0.026), and
the proportion of IgG negative cases in non-severe COVID-19 patients was higher than that in the severe cases (20.2
vs. 6.3%). Pulmonary diffusion impairment was reported in 30 (26.1%) out of 115 patients, and 24 (24.2%) out of the
99 non-severe cases. The values of forced vital capacity (FVC), forced expiratory volume in 1 s (FEV1), FVC/FEV1, vital
capacity (VC), total lung capacity (TLC), and residual volume (RV) were less than the normal range in 1.7, 8.6, 0.9, 11.2,
7.0, and 0.9% of the patients, respectively. A total of 55 (56.7%) out of the 97 patients showed abnormal CT findings,
including ground-glass opacities (GGO), bronchiectasis, nodules, lines and bands, and fibrosis. Furthermore, there was
a correlation between all the SF-36-domain scores and the duration of hospitalization, pulmonary function, and a
6MWT. Conclusions: At the nearly 1-year follow-up, COVID-19 survivors still had multi-system issues, including those
in the respiratory functioning, radiography, quality of life, and anxiety and depression. Moreover, non-severe cases
also showed some sequelae and the proportion of IgG negative cases in the non-severe patients was higher than that
in severe cases. Therefore, conducting follow-ups and preventing the reinfection of SARS-CoV-2 in this group is
necessary.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34888318
DOI: 10.3389/fmed.2021.717194
10.3389/fmed.2021.717194. eCollection 2021.
161. Zimmermann P, Pittet LF, Curtis N. How Common is Long COVID in Children and Adolescents? The
Pediatric Infectious Disease Journal. 2021;40(12).
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ABSTRACT: In children, the risk of coronavirus disease (COVID) being severe is low. However, the risk of persistent
symptoms following infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is uncertain in this
age group, and the features of “long COVID” are poorly characterized. We reviewed the 14 studies to date that have
reported persistent symptoms following COVID in children and adolescents. Almost all the studies have major
limitations, including the lack of a clear case definition, variable follow-up times, inclusion of children without
confirmation of SARS-CoV-2 infection, reliance on self- or parent-reported symptoms without clinical assessment,
nonresponse and other biases, and the absence of a control group. Of the 5 studies which included children and
adolescents without SARS-CoV-2 infection as controls, 2 did not find persistent symptoms to be more prevalent in
children and adolescents with evidence of SARS-CoV-2 infection. This highlights that long-term SARS-CoV-2
infection–associated symptoms are difficult to distinguish from pandemic-associated symptoms.
URL: https://journals.lww.com/pidj/Fulltext/2021/12000/How_Common_is_Long_COVID_in_Children_and.20.aspx
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Alberta Health Services
BCCDC
CDC-US
CEBM
COVID-19 Best Evidence Front
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Public Health Ontario
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TRIP PRO
Veterans Affairs Database
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WHO
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Appendix 2: Search Strategies
Medline
#

Searches

Results

1 (coronavirus/ or betacoronavirus/ or coronavirus infections/ or covid-19/) and (disease outbreaks/ or
epidemics/ or pandemics/)
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76057

2 (nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 or SARSCOV-2 or

221876

SARSCOV2 or Severe Acute Respiratory Syndrome Coronavirus 2 or Severe Acute Respiratory
Syndrome Corona Virus 2).ti,ab,kf,nm,ox,rx,px.
3 ((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3 (coronavirus* or corona

64235

virus* or betacoronavirus* or CoV or HCoV)).ti,ab,kf.
4 ((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic* or outbreak* or

11515

crisis)).ti,ab,kf.
5 ((Wuhan or Hubei) adj5 pneumonia).ti,ab,kf.

386

6 or/1-5

230188

7 public health informatics/ or models, statistical/ or models, theoretical/ or logistic models/ or models,

878128

biological/ or computer simulation/ or nonlinear dynamics/
8 (novel agent-based simulation framework* or novel agent based simulation framework* or agent

350846

based model* or public health informatics or public-health informatics or ((statistical or probabilistic or
theoretic* or biologic* or experimental or mathematical or logistic or logit or computer* or non-linear or
nonlinear) adj2 model*) or computer simulation* or nonlinear dynamic* or non-linear dynamic*).tw,kf.
9 7 or 8

1117730

10 ("post-COVID-19 syndrome" or "post COVID-19 syndrome" or "post COVID syndrome" or "long

7206

haulers" or "long-haulers" or "long-term COVID" or "long term COVID" or "chronic COVID syndrome"
or "chronic COVID symptoms" or persistent post-COVID syndrome or PPCS or PASC or post-acute
COVID syndrome or PACS or post-COVID condition? or long COVID or long-haul* COVID or long
haul* COVID or long-COVID).ti,ab.
11 incidence/ or probability/ or exp risk/

1542830

12 (incidence? or secondary attack rate? or attack rate? or person-time rate? or person time rate? or

3511902

probabilit* or risk? or health correlates or protective factor? or likelihood function? or likelihood
estimate? or likelihood ratio? or bayes theorem or (bayesian adj (forecast? or analys#s or prediction?
or approach* or method?)) or odds ratio? or cross-product ratio? or relative odds or risk ratio? or
chance).ti,ab.
13 11 or 12

4001331

14 6 and 10 and 13

284

15 COVID-19/co [Complications]

8554

16 10 or 15

15282

17 6 and 9 and 13 and 16
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95

18 17 not 14

211

19 13 and 16

4453

20 limit 19 to (english language and yr="2020 -Current")

3597

21 ("post COVID syndrome" or "long haulers" or "long-haulers" or "long-term COVID" or "long term

1012

COVID" or persistent COVID or long COVID or long-haul* COVID or long haul* COVID).ti,ab.
22 20 and 21

219

23 (((duration or length or time) adj1 (illness or sickness or post-treatment or post-hospital* or "after

7539401

hospitalization" or "after treatment")) or duration or time or length or day? or month? or week?).tw,kf.
24 10 and 23

2694

25 21 and 24

414

26 limit 25 to (english language and yr="2020 -Current")

397

27 26 not 22

259

28 14 or 18 or 20 or 26 or 27

3871

29 limit 28 to dt=20210625-20220303

1223

30 limit 29 to english language

1214

31 ("post COVID syndrome" or "long haulers" or "long-haulers" or "long-term COVID" or "long term

1012

COVID" or persistent COVID or long COVID or long-haul* COVID or long haul* COVID).ti,ab.
32 30 and 31

352

Medline
#

Searches

Results

1 (coronavirus/ or betacoronavirus/ or coronavirus infections/ or covid-19/) and (disease outbreaks/ or

75487

epidemics/ or pandemics/)
2 (nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 or SARSCOV-2 or

138755

SARSCOV2 or Severe Acute Respiratory Syndrome Coronavirus 2 or Severe Acute Respiratory
Syndrome Corona Virus 2).ti,ab,kf,nm,ox,rx,px.
3 ((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3 (coronavirus* or corona

40806

virus* or betacoronavirus* or CoV or HCoV)).ti,ab,kf.
4 ((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic* or outbreak* or

7167

crisis)).ti,ab,kf.
5 ((Wuhan or Hubei) adj5 pneumonia).ti,ab,kf.
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6 or/1-5

145604

7 limit 6 to (english language and yr="2021 -Current")

88998

8 Long Term Adverse Effects/ or Recurrence/ or Symptom Flare Up/

195099

9 ((long-term or long term or long-tail or long tail or longitudinal* or chronic* or persist* or permanent or

302321

prolong* or ongoing or recurr* or lasting or long-lasting* or linger*) adj2 (symptom* or complicat* or
consequence* or outcome* or effect* or aftereffect? or after-effect? or after effect? or
manifest*)).ti,ab,kw,kf.
10 (sequela* or long-COVID* or long COVID* or chronic-COVID or chronic COVID or long-hauler? or long

67945

hauler?).ti,ab,kw,kf.
11 8 or 9 or 10

546201

12 (post-acute or postacute or post-hospital* or posthospital* or post-discharg* or

16680

postdischarg*).ti,ab,kw,kf.
13 (postcovid* or post-covid* or postcoronavirus* or post-coronavirus*).ti,ab,kw,kf.
14 ("post COVID syndrome" or "long haulers" or "long-haulers" or "long-term COVID" or "long term

1728
585

COVID" or persistent COVID or long COVID or long-haul* COVID or long haul* COVID).ti,ab.
15 12 or 13 or 14

18705

16 7 and 11 and 15

736

17 (sequela* or long-COVID or long COVID or chronic-COVID or chronic COVID).ti.

11697

18 7 and 17

398

19 16 or 18

813

20 limit 19 to (english language and yr="2021 -Current")

813

21 Longitudinal Studies/ or Follow-Up Studies/

820557

22 ((study or studies) adj1 (follow-up or followup or follow up or longitudinal)).ti,ab,kw,kf.

130344

23 (((duration or length or time) adj1 (illness or sickness or post-treatment or post-hospital* or "after

6465815

hospitalization" or "after treatment")) or duration or time or length or day? or month? or week?).tw,kf.
24 21 or 22 or 23

6871380

25 incidence/ or probability/ or exp risk/

1541471

26 (incidence? or secondary attack rate? or attack rate? or person-time rate? or person time rate? or

3037328

probabilit* or risk? or health correlates or protective factor? or likelihood function? or likelihood
estimate? or likelihood ratio? or bayes theorem or (bayesian adj (forecast? or analys#s or prediction?
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or approach* or method?)) or odds ratio? or cross-product ratio? or relative odds or risk ratio? or
chance).ti,ab.
27 25 or 26

3526557

28 20 and 24

429

29 20 and 27

239

30 28 or 29

510

31 limit 30 to dt=20210625-20220303

326

Embase
#

Searches

Results

1 (coronavirus/ or betacoronavirus/ or coronavirus infections/ or covid-19/) and (disease outbreaks/ or

30989

epidemics/ or pandemics/)
2 (nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 or SARSCOV-2 or

234729

SARSCOV2 or Severe Acute Respiratory Syndrome Coronavirus 2 or Severe Acute Respiratory
Syndrome Corona Virus 2).ti,ab,kw,ox,px.
3 ((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3 (coronavirus* or corona

62488

virus* or betacoronavirus* or CoV or HCoV)).ti,ab,kw.
4 ((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic* or outbreak* or

13398

crisis)).ti,ab,kw.
5 ((Wuhan or Hubei) adj5 pneumonia).ti,ab,kw.

442

6 or/1-5

242357

7 limit 6 to (english language and yr="2021 -Current")

158511

8 Long Term Adverse Effects/ or Recurrence/ or Symptom Flare Up/

404331

9 ((long-term or long term or long-tail or long tail or longitudinal* or chronic* or persist* or permanent or

493806

prolong* or ongoing or recurr* or lasting or long-lasting* or linger*) adj2 (symptom* or complicat* or
consequence* or outcome* or effect* or aftereffect? or after-effect? or after effect? or
manifest*)).ti,ab,kw.
10 (sequela* or long-COVID* or long COVID* or chronic-COVID or chronic COVID or long-hauler? or long

95907

hauler?).ti,ab,kw.
11 8 or 9 or 10

964033

12 (post-acute or postacute or post-hospital* or posthospital* or post-discharg* or postdischarg*).ti,ab,kw.
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31182

13 (postcovid* or post-covid* or postcoronavirus* or post-coronavirus*).ti,ab,kw.

3835

14 ("post COVID syndrome" or "long haulers" or "long-haulers" or "long-term COVID" or "long term

1159

COVID" or persistent COVID or long COVID or long-haul* COVID or long haul* COVID).ti,ab.
15 12 or 13 or 14

35561

16 7 and 11 and 15

1673

17 (sequela* or long-COVID or long COVID or chronic-COVID or chronic COVID).ti.

10972

18 7 and 17

778

19 16 or 18

1832

20 limit 19 to (english language and yr="2021 -Current")

1832

21 Longitudinal Studies/ or Follow-Up Studies/

1467258

22 ((study or studies) adj1 (follow-up or followup or follow up or longitudinal)).ti,ab,kw.
23 (((duration or length or time) adj1 (illness or sickness or post-treatment or post-hospital* or "after

183765
10329176

hospitalization" or "after treatment")) or duration or time or length or day? or month? or week?).tw,kw.
24 21 or 22 or 23

10928010

25 incidence/ or probability/ or exp risk/

3204609

26 (incidence? or secondary attack rate? or attack rate? or person-time rate? or person time rate? or

4959875

probabilit* or risk? or health correlates or protective factor? or likelihood function? or likelihood
estimate? or likelihood ratio? or bayes theorem or (bayesian adj (forecast? or analys#s or prediction?
or approach* or method?)) or odds ratio? or cross-product ratio? or relative odds or risk ratio? or
chance).ti,ab.
27 25 or 26

5726907

28 20 and 24

1199

29 20 and 27

569

30 28 or 29

1362

31 limit 30 to dd=20210625-20220303

492

32 limit 31 to (human and english language)

488

33 limit 32 to medline

74

34 32 not 33

414

Keywords Used in Other Resources
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Long COVID; Post-Acute COVID; Post-COVID; COVID sequelae; Long Haulers; Chronic COVID;
PASC; PPCS
syndrome; symptoms; conditions; complications; effects; sequelae
duration; incidence; rates; frequency

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
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Authority, do not adapt the work, and abide by the other license terms. To view a copy of this license, see
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