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Librarian Notes & Comments
Hello All,
Here are the results of our search on the severity of long-covid and its impact on the healthcare system,
with a focus on modelling the effects of this. There are articles which may overlap with EPM210601v2
because they answer both questions. There were not that many modelling studies in the databases
which tackled long-COVID's severity and impact.
Sincerely,
Brianna and Courtney

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 aris ing
from the use of, or reliance on, search results.

Search Results: Guidelines, Summaries & Other Grey Literature
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

Science Briefs of the Ontario COVID-19 Science Advisory Table
 Understanding the post COVID-19 condition (long COVID) and the expected burden for
Ontario. [14 September, 2021]. https://covid19-sciencetable.ca/wpcontent/uploads/2021/09/Understanding-the-Post-COVID-19-Condition-Long-COVID-and-theExpected-Burden-for-Ontario_published_20210914-3.pdf
CADTH
 An Overview of Post-COVID-19 Condition (Long COVID). [01 September, 2021].
https://www.cadth.ca/sites/default/files/hs-eh/EH0096%20Long%20COVID%20v.7.0-Final.pdf
o Librarian’s Note: Page 20 has Considerations for Health Systems system.
INESSS
 Post-COVID-19 Conditions. [July, 2021]. https://www.inesss.qc.ca/fileadmin/doc/INESSS/COVID19/COVID-19_INESSS_Management_support_tool_post_COVID.pdf
NICE


COVID-19 rapid guideline: managing the long-term effects of COVID-19. [11 November, 2021].
https://www.nice.org.uk/guidance/ng188

Australian Institute for Health Technology Assessment
 Long COVID Care Pathways: A Systematic Review. [November, 2021].
https://eprints.aihta.at/1342/7/HTA-Projektbericht_Nr.135b.pdf
BC Centre for Disease Control
 Approach to Assessment and Management of Long-term COVID-19 Symptoms in Primary Care.
[05 August, 2021]. http://www.bccdc.ca/Health-Professionals-Site/Documents/Longterm_COVID-19_symptoms_primary_care.pdf
Nova Scotia Health
 Post-COVID Care Model. [14 October, 2021].
http://policy.nshealth.ca/Site_Published/covid19/document_render.aspx?documentRender.IdT
ype=6&documentRender.GenericField=&documentRender.Id=90810
CDC


Post-COVID Conditions: Information for Healthcare Providers. [9 July, 2021].
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html
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Harvard T. H. Chan School of Public Health
 Understanding Long COVID: The Unseen Public Health Crisis. [19 November, 2021].
https://www.hsph.harvard.edu/event/understanding-long-covid-the-unseen-public-healthcrisis/
Strategy for Patient-Oriented Research (SPOR) Evidence Alliance & COVID-END
 Care Models for Long COVID.
o First Update. [04 December, 2021]. https://sporevidencealliance.ca/wpcontent/uploads/2021/12/Care-Models-for-Long-COVID_Update_2021.12.04.pdf
o Research Brief. [4 December, 2021]. https://sporevidencealliance.ca/wpcontent/uploads/2022/01/SPOREA-COVIDEND_Long-COVID-Care_OnePager_2021.12.04.pdf
Alberta Health Services
 Rehabilitation & Allied Health Practice Considerations Post COVID-19. [November, 2021].
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-rehab-allied-healthpractice-considerations-post-covid.pdf
 COVID-19 Scientific Advisory Group Rapid Evidence Report.
o 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-chronicsymptoms-of-covid-rapid-review.pdf
o What is known about the optimal management for patients with post-COVID conditions
or complications occurring after acute COVID-19 infection?. [14 July, 2021].
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-rapidreview-management-post-covid-conditions.pdf

Search Results: News, Blogs, & Social Media
Nature
 Pandemics disable people — the history lesson that policymakers ignore. [16 February, 2022].
https://www.nature.com/articles/d41586-022-00414-x
Forbes
 Long Covid Has Over 200 Symptoms And Leaves 1 In 5 Unable To Work, Study Finds. [15 July,
2021]. https://www.forbes.com/sites/roberthart/2021/07/15/long-covid-has-over-200symptoms-and-leaves-1-in-5-unable-to-work-study-finds/?sh=686af6925eb2
Reuters
 Long COVID could become Finland's largest chronic disease, warns minister. [7 January, 2022].
https://www.reuters.com/article/us-health-coronavirus-finland-long-covid-idUSKBN2JH14W
Scientific American
 A Tsunami of Disability Is Coming as a Result of ‘Long COVID’. [6 July, 2021].
https://www.scientificamerican.com/article/a-tsunami-of-disability-is-coming-as-a-result-oflsquo-long-covid-rsquo/
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Insight
 The other long COVID: impacts on health systems and clinicians. [31 January, 2022].
https://insightplus.mja.com.au/2022/3/the-other-long-covid-impacts-on-health-systems-andclinicians/
CTV
 How a rise in long-haul COVID-19 symptoms could be a 'mass disabling event'. [20 January,
2022]. https://www.ctvnews.ca/health/coronavirus/how-a-rise-in-long-haul-covid-19symptoms-could-be-a-mass-disabling-event-1.5747715

Search Results: Journal Articles (includes preprints)
Sorted by newest-oldest.
1. Aitcheson E, Robinson V, FitzMaurice T. Exploring the holistic long-term impact on COVID-19 in a posthospitalised patient cohort: A service improvement project. Physiotherapy (United Kingdom).
2022;114(Supplement 1):e180.
ABSTRACT: Keywords: Holistic Management; COVID-19; Functional Recovery Purpose: The first surge of COVID -19
caused disruption to healthcare services during the pandemic, leaving many vulnerable patients in the community
without access to routine healthcare. The long-term effect of COVID-19 on patient's holistic wellbeing is unknown and
there were no established recovery pathways in place. As a tertiary cardiothoracic centre in the Northwest of England
we wanted to identify further therapeutic needs that would require signposting or referral to opt imise recovery.
Method(s): Aim: To ensure that discharged patients post hospitalisation with COVID -19 had their holistic needs
assessed to optimise functional recovery in the community to prevent deterioration or readmission to acute care.
Population: Patients admitted or transferred to the cardiothoracic centre and positive for COVID -19 at level 3 ITU (n =
8) or level 1 Ward (n = 6), over an 8-month period. Outcome(s): Berg Balance Scale (BBS), one-minute sit to stand test
(1MSTS), Fatigue Severity Scale (FSS), Traumatic Screening Questionnaire (TSQ), Patient Health Questionnaire 9 (PHQ9), Generalized Anxiety Disorder 7 (GAD-7). Feedback questionnaire via telephone consultations. Data collection: On
discharge, 6- and 12-week via follow -up home visits. The TSQ, PHQ-9 and GAD-7 were collected at week 6- and 12weeks post discharge. Result(s): New referrals or signposting at discharge: community physiotherapy (n = 1),
occupational therapy (n = 1); 6 weeks: community physiotherapy (n = 5), occupational therapy (n = 2), psychology (n
= 1), pulmonary rehabilitation (n = 5); 12 weeks: psychology (n = 2), physiotherapy (n = 2). The ITU patient's
subjective measures deteriorated on clinical presentation (FSS 7.5 +/- 21) but showed no statistically significant
improvement over time (P = 0.26), however, objective scores for BBS (8.5 +/- 12.5, P = 0.026) and STS (7.5 +/- 8.25, P
= 0.018) improved. Between discharge and 12 weeks, ITU patients showed improvements in BBS (P = 0.007) and STS
(P = 0.007) but not in FSS (P = 0.312), although average FSS score deteriorated from 37.12 to 46.25. There was no
significant difference between any of the reported measures comparing ward versus ITU at discharge and 12 weeks,
but the ward patients' average scores were better than the ITU cohort (BBS 3.5 +/- 6.5, STS: 3 +/- 10.2, FSS: 12 +/22.5) with significant improvement over time in BBS (P = 0.026). Conclusion(s): Despite a small sample size, we found
clinical deterioration in patient holistic wellbeing, highlighting a continued need for therapeutic referrals 12 weeks
post discharge. This emphasises the physical and mental vulnerability patients may experience after hospitalisation for
COVID-19, although this may not be reflected in standard scoring systems such as BSS and STS. A supp ort pathway
upon discharge would be beneficial up to and beyond 12 weeks, to ensure patients' needs are met in the community
and prevent readmissions. Impact: Although objective measures improved, and subjective self -reported measures
were not significantly worse, onward referrals were still required based on clinical judgement. An evaluation exceeding
12 weeks post discharge, with a larger sample size, would be beneficial to highlight further long -term effects of
COVID-19; ensuring optimisation of function and patient needs are met within the community. Funding
acknowledgements: Work was not funded.Copyright © 2021
URL: https://www.physiotherapyjournal.com/article/S0031-9406(21)00540-X/fulltext

Evidence Search Report: EPM210602v2 ESR

4

2. Alkodaymi MS, Omrani OA, Fawzy NA, et al. Prevalence of post-acute COVID-19 syndrome symptoms at
different follow-up periods: a systematic review and meta-analysis. Clin Microbiol Infect. 2022;03:03.
ABSTRACT: BACKGROUND: Post-acute coronavirus 2019 (COVID-19) syndrome is now recognized as a complex
systemic disease that is associated with substantial morbidity.
OBJECTIVES: To estimate the prevalence of persistent symptoms and signs at least 12 weeks after acute COVID-19 at
different follow -up periods.
DATA SOURCES: Searches were conducted up to October 2021 in Ovid Embase, Ovid Medline, and PubMed.
STUDY ELIGIBILITY CRITERIA, PARTICIPANTS AND INTERVENTIONS: Articles in English that reported the prevalence of
persistent symptoms among individuals with confirmed severe acute respiratory syndrome coronavirus 2 infection
and included at least 50 patients with a follow-up of at least 12 weeks after acute illness.
METHODS: Random-effect meta-analysis was performed to produce a pooled prevalence for each symptom at four
different follow -up time intervals. Between -study heterogeneity was evaluated using the I2 statistic and was explored
via meta-regression, considering several a priori study-level variables. Risk of bias was assessed using the Joanna
Briggs Institute tool and the Newcastle-Ottawa Scale for prevalence studies and comparative studies, respectively.
RESULTS: After screening 3209 studies, a total of 63 studies were eligible, with a total COVID -19 population of 257
348. The most commonly reported symptoms were fatigue, dyspnea, sleep disorder, and difficulty concentrating (32%,
25%, 24%, and 22%, respectively, at 3- to <6-month follow -up); effort intolerance, fatigue, sleep disorder, and
dyspnea (45%, 36%, 29%, and 25%, respectively, at 6- to <9-month follow -up); fatigue (37%) and dyspnea (21%) at 9
to <12 months; and fatigue, dyspnea, sleep disorder, and myalgia (41%, 31%, 30%, and 22%, respectively, at >12 month follow -up). There was substantial between-study heterogeneity for all reported symptom prevalences. Meta regressions identified statistically significant effect modifiers: world region, male sex, diabetes mellitus, disease
severity, and overall study quality score. Five of six studies including a compara tor group consisting of COVID-19negative cases observed significant adjusted associations between COVID -19 and several long-term symptoms.
CONCLUSIONS: This systematic review found that a large proportion of patients experience post -acute COVID-19
syndrome 3 to 12 months after recovery from the acute phase of COVID -19. However, available studies of post-acute
COVID-19 syndrome are highly heterogeneous. Future studies need to have appropriate comparator groups,
standardized symptom definitions and measurements, and longer follow-up. Copyright © 2022 European Society of
Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
URL: https://pubmed.ncbi.nlm.nih .gov/35124265/
3. Arnold K. Long COVID: The holistic rehab challenge. Physiotherapy (United Kingdom).
2022;114(Supplement 1):e186-e7.
ABSTRACT: Keywords: Holistic; COVID; Rehabilitation Purpose: This abstract identifies and celebrates the positive
impact of a holistic approach on patient outcomes and the importance of this for AHP's managing patients with Long
COVID in order to ensure optimal function and quality of life. This is the rehab challenge for this patient cohort. In
2020 during the first COVID wave, therapy services started to received referrals for patients with ongoing COVID; this
was before the term 'Long COVID' was well known. Method(s): Patients coming onto the caseload were managed with
the same outlook as other community patients; what is their baseline ability pre illness, and can we get back there? If
so, how? Community services use a holistic approach looking at all aspects - not just the physical - e.g. patient
environment, equipment needs, emotional and mental wellbeing, nutrition, sleep patterns and pain management. KD
(39 year old male) was the first patient to leave our acute partner's ITU following treatment for COVID pneumonia.
Requiring intubation and ventilation, he had an ITU length of stay of 10 days (8 days intubated) and t otal LOS of 18
days. He returned home on discharge to be supported by his partner, functioning at a much lower ability than his
previous fully independent and working self (Timed Up and Go = 16 s, Sit to Stand in 60 s = 9 with Borg 7/10). I
assessed this patient two days post discharge - the timing of this was imperative, as I was the only professional he
was seeing after his life changing event, and I feel that without any support he may have felt lost or abandoned. My
patient confirmed my thoughts on this and reported he feels his mental health would have suffered without timely
input. During my initial assessment it became clear that he would benefit from some form of mental health support.
Accessing an appropriate service was a challenge - the impact on mental health of COVID had not been anticipated. It
fell to us as the team providing input to support him in this simply by trying to be there as someone he could talk to
on a weekly basis. Result(s): This was achieved alongside his rehabilitation and I st rongly believe that it is through the
rapport that I built with KD that he had such a positive outcome; through motivation and reassurance. On discharge
he was walking regularly outdoors and has returned to refereeing football. Conclusion(s): The rehab cha llenge of
providing enough input (KD had 14 face to face appointments and 3/12 on our caseload) without extra resource, with
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the right approach to patients with Long COVID is now apparent to all community services - it is an additional
condition, not a replacement to others. Impact: Generally, using a holistic approach, outcomes have been extremely
positive, with patients progressing from being severe limited to participating in hobbies again. If we are unable to
support patients in the way that they need there is potential for a generation of people unable to return to work and
the same quality of life 'pre COVID'. Funding acknowledgements: Not funded.Copyright © 2021
URL: https://www.physiotherapyjournal.com/article/S0031-9406(21)00549-6/fulltext
4. Banić M, Janković Makek M, Samaržija M, et al. Risk factors and severity of functional impairment in long
COVID: a single-center experience in Croatia. Croat Med J. 2022;63(1):27-35.
ABSTRACT: AIM: To determine the frequency of common symptoms in long COVID and their effect on the quality of
life, and to determine the factors contributing to a more severe long COVID. METHODS: The study enrolled 266
patients who were either referred to long-COVID outpatient clinic or were inpatients undergoing rehabilitation. The
data were collected between December 2020 and May 2021. We evaluated the symptoms experienced during acute
and long COVID and comorbidities. Functional statu s was assessed with Post Covid Functional Status (PCFS). RESULTS:
The final sample consisted of 261 patients. After acute COVID -19 period (>4 weeks), almost 80% of patients had
impaired functional status. Only 21.5% reported no functional impairment (0 on PCFS scale). A higher PCFS score was
associated with female sex (P<0.001) and oxygen therapy requirement during acute disease (P=0.001). However, it
was not associated with having a pre-existing lung disease (P=0.749). Disease severity did not pose a risk for
developing a more severe long COVID. CONCLUSION: Women were at greater risk for developing greater functional
impairment in long COVID, although we have no explanation why. Malignant disease and hypertension also
presented a risk factor for greater fun ctional impairment. More studies are warranted to determine if patients with
certain lung disease are more susceptible to long COVID.
URL: https://pubmed.ncbi.nlm.nih.gov/35230003/
5. Benkalfate N, Eschapasse E, Georges T, et al. Evaluation of the Post-COVID-19 Functional Status (PCFS) Scale
in a cohort of patients recovering from hypoxemic SARS-CoV-2 pneumonia. BMJ open respiratory research.
2022;9(1).
ABSTRACT: INTRODUCTION: COVID-19 sequelae are numerous and multisystemic, and how to evaluate those
symptomatic patients is a timely issue. Klok et al proposed the Post -COVID-19 Functional Status (PCFS) Scale as an
easy tool to evaluate limitations related to persistent symptoms. Our aim was to ana lyse PCFS Scale ability to detect
functional limitations and its correlation with quality of life in a cohort of patients, 2 -9 months after hospitalisation for
COVID-19 hypoxemic pneumonia.
METHODS: PCFS Scale was evaluated in 121 patients together with qu ality of life and dyspnoea questionnaires,
pulmonary function tests and CT scans.
RESULTS: We observed a high correlation with multiple questionnaires (Short Form-36, Hospital Anxiety and
Depression Scale, modified Medical Research Council, end Borg Six-Minute Walk Test), making the PCFS Scale a quick
and global tool to evaluate functional limitations related to various persistent symptoms following COVID -19
pneumonia.
DISCUSSION: The PCFS Scale seems to be a suitable instrument to screen for patients who w ill require careful followup after COVID-19 hypoxemic pneumonia even in the absence of pulmonary sequelae. Copyright © Author(s) (or
their employer(s)) 2022. Re-use permitted under CC BY-NC. No commercial re-use. See rights and permissions.
Published by BMJ.
URL: https://pubmed.ncbi.nlm.nih.gov/35264326/
6. Buonsenso D, Gennaro LD, Rose C, et al. Long-term outcomes of pediatric infections: from traditional
infectious diseases to long covid. Future Microbiol. 2022;10:10.
ABSTRACT: There is limited evidence available on the long -term impact of SARS-CoV-2 infection in children. In this
article, the authors analyze the recent evidence on pediatric long covid and lessons learnt from a pediatric post -covid
unit in Rome, Italy. To gain a better understanding of the concerns raised by parents and physicians in relation to the
potential long-term consequences of this novel infection, it is important to recognize that long -term effect of a postinfectious disease is not a new phenomenon.
URL: https://pubmed.ncbi.nlm.nih.gov/35264003/
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7. Ceban F, Ling S, Lui LMW, et al. Fatigue and cognitive impairment in Post-COVID-19 Syndrome: A
systematic review and meta-analysis. Brain Behav Immun. 2022;101:93-135.
ABSTRACT: IMPORTANCE: COVID-19 is associated with clinically significant symptoms despi te resolution of the acute
infection (i.e., post-COVID-19 syndrome). Fatigue and cognitive impairment are amongst the most common and
debilitating symptoms of post-COVID-19 syndrome.
OBJECTIVE: To quantify the proportion of individuals experiencing fatigue and cognitive impairment 12 or more
weeks following COVID-19 diagnosis, and to characterize the inflammatory correlates and functional consequences of
post-COVID-19 syndrome.
DATA SOURCES: Systematic searches were conducted without language restrictions f rom database inception to June
8, 2021 on PubMed/MEDLINE, The Cochrane Library, PsycInfo, Embase, Web of Science, Google/Google Scholar, and
select reference lists.
STUDY SELECTION: Primary research articles which evaluated individuals at least 12 weeks af ter confirmed COVID-19
diagnosis and specifically reported on fatigue, cognitive impairment, inflammatory parameters, and/or functional
outcomes were selected.
DATA EXTRACTION & SYNTHESIS: Two reviewers independently extracted published summary data and as sessed
methodological quality and risk of bias. A meta-analysis of proportions was conducted to pool Freeman -Tukey
double arcsine transformed proportions using the random-effects restricted maximum-likelihood model.
MAIN OUTCOMES & MEASURES: The co -primary outcomes were the proportions of individuals reporting fatigue and
cognitive impairment, respectively, 12 or more weeks following COVID -19 infection. The secondary outcomes were
inflammatory correlates and functional consequences associated with post -COVID-19 syndrome.
RESULTS: The literature search yielded 10,979 studies, and 81 studies were selected for inclusion. The fatigue meta analysis comprised 68 studies, the cognitive impairment meta -analysis comprised 43 studies, and 48 studies were
included in the narrative synthesis. Meta-analysis revealed that the proportion of individuals experiencing fatigue 12
or more weeks following COVID-19 diagnosis was 0.32 (95% CI, 0.27, 0.37; p < 0.001; n = 25,268; I2 = 99.1%). The
proportion of individuals exhibiting cognitive impairment was 0.22 (95% CI, 0.17, 0.28; p < 0.001; n = 13,232; I2 =
98.0). Moreover, narrative synthesis revealed elevations in proinflammatory markers and considerable functional
impairment in a subset of individuals.
CONCLUSIONS & RELEVANCE: A significant proportion of individuals experience persistent fatigue and/or cognitive
impairment following resolution of acute COVID-19. The frequency and debilitating nature of the foregoing
symptoms provides the impetus to characterize the underlying neu robiological substrates and how to best treat these
phenomena.
STUDY REGISTRATION: PROSPERO (CRD42021256965). Copyright © 2022 Elsevier Inc. All rights reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/35121209/
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://pubmed.ncbi.nlm.nih.gov/35000793/
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9. Chawki S, Buchard A, Sakhi H, et al. Long-term impact of COVID-19 among maintenance haemodialysis
patients. Clinical Kidney Journal. 2022;15(2):262 -8.
ABSTRACT: Background: Maintenance haemodialysis (MHD) patients have a high risk of initial mortality from
coronavirus disease 2019 (COVID-19). However, long-term consequences of this disease in the MHD population are
poorly described. We report the clinical presentation, outcome and long -term follow-up of MHD patients affected by
COVID-19 in a multicentric cohort from the Paris, France area.
Methods: We conducted a retrospective analysis of clinical presentation and long -term follow-up of MHD patients
affected by COVID-19 in 19 MHD centres in the Paris, France area.
Results: In this cohort of 248 patients with an initial mortality rate of 18%, age, comorbidities, dyspnoea and previous
immunosuppressive treatment were associated with death at <30 days. Among the 203 surviving patients following
the acute phase, long-term follow -up (median 180 days) was available for 189 (93%) patients. Major adverse events
occurred in 30 (16%) patients during follow-up, including 12 deaths (6%) after a median of 78 days from onset of
symptoms. Overall, cardiovascular events, infections and gastrointestinal bleeding were the main major adverse
events. Post-COVID-19 cachexia was observed in 25/189 (13%) patients. Lower initial albuminaemia was significantly
associated with this cachexia. No reinfection with severe acute respiratory syndrome coronavirus 2 was observed.
Conclusions: This work demonstrates the long-term consequences of COVID-19 in MHD patients, highlighting both
initial and long-term severity of the disease, including severe cachexia. Copyright © The Author (s) 2021. Published by
Oxford University Press on behalf of the ERA.
URL: https://academic.oup.com/ckj/article/15/2/262/6375943
10. Chu KY, Nackeeran S, Horodyski L, et al. COVID-19 Infection Is Associated With New Onset Erectile
Dysfunction: Insights From a National Registry. Sexual Medicine. 2022;10(1):100478.
ABSTRACT: Introduction: The short- and long-term effects of coronavirus disease 2019 (COVID-19) on erectile
function and penile vasculature remains poorly understood and is of particular importance as the virus has been
found to be present within the penile tissue.
Aim: We determined the association of COVID-19 infection and subsequent diagnoses of erectile dysfunction.
Methods: We assessed the risk of ED in men with COVID-19 in the United States (US) using the TriNetX Research
Network, a federated electronic medical records network of over 42 healthcare organizations and 6 6 million patients
from the US. We identified adult men (>= 18 years) with a recorded COVID -19 infection (ICD-10-CM B34.2, U07.1,
U07.2, J12.81, J12.82, B97.29) since January 1, 2020, and compared them to an equivalent number of adult men who
did not have COVID-19 over the same timeframe. Men with prior history or diagnosis of ED before January 1, 2020
were excluded. We accounted for confounding variables through propensity score matching for age, race, body mass
index (BMI), and history of the following co morbid medical conditions: diabetes mellitus (E11), hypertension (I10),
ischemic heart disease (I20-25), or hyperlipidemia (E78).
Outcomes: We assessed the association between COVID-19 and ED (N52) as a primary outcome through regression
analysis with statistical significance assessed at P< .05.
Results: Prior to propensity score matching, men with COVID -19 were found to be older than men without COVID-19
(47.1 +/- 21.4 vs 42.4 +/- 24.3 years). Additionally, men with COVID-19 were noted to have increased prevalence of
diabetes mellitus (DM) and hypertension (HTN) when compared to men without COVID -19 (13% DM and 27% HTN vs
7% DM and 22% HTN). After propensity score matching, we compared 230,517 men with COVID -19 to 232,645 men
without COVID-19 and found that COVID-19 diagnosis was significantly associated with ED (odds ratio 1.20, 95%
confidence interval 1.004-1.248, P= .04).
Clinical Implications: Our findings indicate that clinicians should consider evaluating erectile dysfunction among men
with recent COVID-19 diagnoses and counsel them regarding the risk of developing erectile dysfunction.
Strengths and Limitations: Strengths include large sample size and adjustment for confounding variables. Limitations
include reliance on a global federated dataset, retrospective study design, and lack of data regarding ED (mild vs
moderate vs severe), COVID-19 infection severity, or history of prostate cancer and radiation.
Conclusion: There is an increased chance of new onset erectile dysfunction post -COVID-19 infection. Chu KY,
Nackeeran S, Horodyski L, et al. COVID-19 Infection Is Associated With New Onset Erectile Dysfunction: Insights From
a National Registry. Sex Med 2022;10:100478. Copyright Published by Elsevier Inc on behalf of the International
Society for Sexual Medicine.
URL: https://pubmed.ncbi.nlm.nih.gov/34931145/
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11. 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.
ABSTRACT: OBJECTIVE: To characterize the risk of persistent and new cli nical sequelae in adults aged >=65 years
after the acute phase of SARS-CoV-2 infection.
DESIGN: Retrospective cohort study.
SETTING: UnitedHealth Group 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 gro ups 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, 10th 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), menta l
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, res pectively. 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 ye ars 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. Copyright © Author(s) (or their employer(s))
2019. Re-use permitted under CC BY-NC. No commercial re-use. See rights and permissions. Published by BMJ.
URL: https://pubmed.ncbi.nlm.nih.gov/35140117/
12. Combret Y, Kerne G, Pholoppe F, et al. Remote Assessment of Quality of Life and Functional Exercise
Capacity in a Cohort of COVID-19 Patients One Year after Hospitalization (TELECOVID). Journal of Clinical
Medicine. 2022;11(4) (no pagination)(905).
ABSTRACT: Studies have reported persistent symptoms in patients hospitalized for COVID -19 up to 6 months postdischarge; however, sequalae beyond 6 months are unknown. This study aimed to investigate the clinical status of
COVID-19 patients one year after hospital discharge and describe the factors related to poor outcomes. We
conducted a single-center, prospective, cohort study of patients in Le Havre hospita l (France) between 1 March 2020
and 11 May 2020. Baseline characteristics were collected from medical charts (including KATZ index and Clinical Frailty
scale (CFS)), and a remote assessment was conducted 12 months after discharge. The main outcomes were th e scores
of the physical and mental components (PCS and MCS) of the Short -Form 36 (SF-36) and performance on the oneminute sit-to-stand test (STST1' ). Scores <50% of the predicted values were considered as poor, and univariate and
multivariate analyses w ere undertaken to investigate factors related to poor outcomes. Remote assessment was
performed for 128 of the 157 (82%) eligible patients. Twenty-two patients were admitted to the intensive care unit
(ICU), 45 to the intermediate care unit (IU), and 61 to the general ward (GW). Patients who spent time in ICU were
more independent and younger. A large proportion of the sample had poor physical (30%) and mental health (27%)
and a poor functional exercise capacity (33%) at the remote assessment. Higher levels of frailty at admission and
hospital discharge were, respectively, associated with a higher risk of poor functional exercise capacity (StdOR 3.64
(95%CI 1.39-10.72); p = 0.01) and a higher risk of poor mental health (StdOR 2.81 (95%CI 1.17 -7.45); p = 0.03). Long-
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term outcomes following hospitalization for COVID-19 infection may be negative for at least one year after discharge.
Remote follow -up assessment could be highly beneficial for COVID-19 patients.Copyright © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
URL: https://pubmed.ncbi.nlm.nih.gov/35207176/
13. Crankson S, Pokhrel S, Anokye NK. Determinants of COVID-19-Related Length of Hospital Stays and Long
COVID in Ghana: A Cross-Sectional Analysis. International Journal of Environmental Research & Public Health
[Electronic Resource]. 2022;19(1):04.
ABSTRACT: OBJECTIVES: There is paucity of data on determinants of length of COVID -19 admissions and long
COVID, an emerging long-term sequel of COVID-19, in Ghana. Therefore, this study identified these determinants and
discussed their policy implications.
METHOD: Data of 2334 patients seen at the main COVID -19 treatment centre in Ghana were analysed in this study.
Their characteristics, su ch as age, education level and comorbidities, were examined as explanatory variables. The
dependent variables were length of COVID-19 hospitalisations and long COVID. Negative binomial and binary logistic
regressions were fitted to investigate the determin ants.
RESULT: The regression analyses showed that, on average, COVID -19 patients with hypertension and diabetes mellitus
spent almost 2 days longer in hospital (p = 0.00, 95% CI = 1.42-2.33) and had 4 times the odds of long COVID (95% CI
= 1.61-10.85, p = 0.003) compared to those with no comorbidities. In addition, the odds of long COVID decreased
with increasing patient's education level (primary OR = 0.73, p = 0.02; secondary/vocational OR = 0.26, p = 0.02;
tertiary education OR = 0.23, p = 0.12).
CONCLUSION: The presence of hypertension and diabetes mellitus determined both length of hospitalisation and
long COVID among patients with COVID-19 in Ghana. COVID-19 prevention and management policies should
therefore consider these factors.
URL: https://pubmed.ncbi.nlm.nih.gov/35010786/
14. Dundumalla S, Barshikar S, Niehaus WN, et al. A survey of dedicated PASC clinics: Characteristics, barriers
and spirit of collaboration. Pm & R. 2022;17:17.
ABSTRACT: BACKGROUND: Severe acute respiratory syndrome coronavirus 2 (SARS -CoV-2) infection can produce
prolonged multi-organ system dysfunction and a worsened quality of life, a condition known as Post -Acute Sequelae
of SARS-CoV-2 Infection (PASC). In response, clinics have emerged dedicated to the treatment of individuals with
PASC.
OBJECTIVE: To better understand the current characteristics of these clinics, the barriers they face, and the interest in
collaboration between clinics.
DESIGN: A cross-sectional survey study.
PARTICIPANTS: Clinicians working within dedicated PASC centers (N = 94) identified primarily through the Survivor
Corps database of Post-COVID Care Centers. Additional clinics were found through news articles, an American
Academy of Physical Medicine and Rehabilitation Database, and word of mouth.
METHODS: The branching logic electronic survey consisting of up to 39 questions was sent electronically to potential
participants.
RESULTS: Complete survey responses were obtained from 45 clinics. There was a wide variety of different clinical
models and specialties involved. The majority of clinics were homed in physical medicine and rehabilitation (40%),
pulmonology (22%), and internal medicine (16%). Most clinics (73%) reported experien cing obstacles in the treatment
of their patients, the most common of which included needing more established protocols (45%) and more clinical
resources (24%). Most clinics (76%) also reported an interest in participating in a collaborative clinical netwo rk.
CONCLUSION: Despite wide variability in current clinical models of PASC clinics, there are common practices such as
using telemedicine, having initial visits longer than 30 minutes, involving certain specialties in the treatment team, and
having the ability for follow -up. Clinicians involved with PASC clinics have a strong interest in collaboration to improve
patient care and overcome clinical obstacles, the most common of which is the lack of clear treatment protocols.
More research is needed to identify which clinical models lead to better patient outcomes. Copyright © 2022
American Academy of Physical Medicine and Rehabilitation.
URL: https://pubmed.ncbi.nlm.nih.gov/35038230/ s
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15. 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 long term symptoms after COVID.
METHODS: Clinical features, symptoms at hospital admission, hospitalization data, and the number of symptoms after
COVID w as 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 t he 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://pubmed.ncbi.nlm.nih.gov/35017102/
16. Forster C, Colombo MG, Wetzel AJ, et al. Persisting Symptoms After COVID-19-Prevalence and Risk Factors
in a Population-Based Cohort. Deutsches Arzteblatt International. 2022;11:11.
ABSTRACT: BACKGROUND: After recovering from coronavirus disease 2019 (COVID -19), a considerable number of
patients report long-term sequelae. The epidemiologic data vary widely in the studies published to date, depending
on the study design and the patient cohorts analyzed. Using a population-based approach, we report symptoms and
clinical characteristics following COVID-19 (long COVID), focusing on symptoms >=12 weeks (post-COVID-19).
METHODS: In three German administrative districts, all adult patients with a diagnosis of COVID -19 confirmed by PCR
between March and September 2020 (n = 4632) were invited to complete a questionnaire. Predictors for post -COVID19 were identified by multiple ordinal regression analysis. Study registration: DRKS00023069.
RESULTS: A total of 1459 patients were included in the study, 175 (12%) of whom had been hospitalized for treatment
of the acute phase of COVID-19. The prevalence of post-COVID-19 was 72.6% (n = 127) and 46.2% (n = 588) for
hospitalized and non-hospitalized patients, respectively. The most frequent long -term symptoms were fatigue (41.5%
of all symptoms >=12 weeks, n = 297), physical exhaustion (40.8%, n = 292), difficulty in c oncentrating (30.6%, n =
219), ageusia (25.9%, n = 185), and anosmia (25.5%, n = 182). Quality of life was significantly impaired in patients with
post-COVID-19. The strongest risk factors for post-COVID-19 were female sex, overall severity of comorbidities, and
severity of acute COVID-19.
CONCLUSION: Patients who are not hospitalized also frequently experience continued symptoms following COVID 19. The heterogeneity of symptoms calls for a multidisciplinary stepped -care approach, for which identification of
patients at risk is crucial. A limitation of the study is the lack of a control group.
URL: https://pubmed.ncbi.nlm.nih.gov/35236547/
17. Giusto E, Asplund CA. Persistent COVID and a Return to Sport. Curr Sports Med Rep. 2022;21(3):100-4.
ABSTRACT: ABSTRACT: Coronavirus disease (COVID) has become a global pandemic that has widely impacted
athletes at all levels of competition. For many athletes infected with COVID, the course is mild or asympto matic, and
most athletes are able to return to play in a matter of weeks. However, 10% to 15% of people infected with COVID will
go on to have prolonged COVID symptoms that last for weeks to months and impact their ability to function and
exercise. Not much is known about why certain people become "COVID long -haulers," nor are there any predictive
tools to predetermine who may have prolonged symptoms. However, many athletes will suffer from prolonged
symptoms that may require further evaluation and may prol ong their return to exercise, training, and competition.
The purpose of this article is to discuss a framework in which sports medicine and primary care physicians can use to
evaluate COVID long-haulers and help them return to sport. Copyright © 2022 by th e American College of Sports
Medicine.
URL: https://pubmed.ncbi.nlm.nih.gov/35245245/
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18. Gore S, Keysor J. COVID-19 Post-Acute Sequela Rehabilitation: A look to the future through the lens of
COPD and Pulmonary Rehabilitation. Archives of Rehabilitation Research and Clinical Translation.
2022:100185.
ABSTRACT: Post COVID-19 condition is characterized by a myriad of persistent symptoms experienced up to 60 days
after the acute infection, not just in those hospitalized, but also in patients with mild to moderate acute symptoms.
The overwhelming evidence on a multisystem involvement in post COVID-19 condition compounded with its notable
prevalence brings to attention the need for integrated delivery models for addressing healthcare needs of this
population. The World Health Organization recently highlighted critical gaps in current healthcare delivery models to
adequately provide the level of integrative care required to address the multisystem needs of this population and
recommended development of new innovative models of delivery. This paper presents a novel approach to
addressing these gaps from a rehabilitation perspective. Copyright © 2022 The Authors. Published by Elsevier Inc. on
behalf of American Congress of Rehabilitation Medicine.
URL: https://pubmed.ncbi.nlm.nih.gov/35229076/
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://pubmed.ncbi.nlm.nih.gov/35215212/
20. Hegde S, Sreeram S, Bhat KR, et al. Evaluation of post-COVID health status using the EuroQol-5D-5L scale.
Pathogens and Global Health. 2022:1-11.
ABSTRACT: SARS-CoV-2 has had a lasting effect on the overall health of recovered patients, called 'long COVID'.
Currently, there is a lack of a validated standard questionnaire to assess post-COVID health status. A retrospective
observational study involving the recovered COVID patients admitted to a secondary care hospital in India between
June to December 2020 (n = 123), was conducted using the EuroQol -5D-5L scale at discharge, 4 weeks and 8 weeks
post-discharge. A significant difference in anxiety/depression scores was found (chi2 = 65.6, p < 0.000) among the 3
categories of time (discharge, 4 weeks and 8 weeks). The anxiety/depression dimension scores showed a si gnificant
change (p < 0.0001) between discharge and 8 weeks, using paired t -test. Age had a significant relationship with the
anxiety/depression dimension at 4 weeks (OR = 5.617, 95% CI = 1.0320 -30.5746, p < 0.05). A significant difference
was found using Kruskal-Wallis rank-sum test on mean index scores (chi2 = 60.0, p < 0.000) among the three
categories of time (discharge, 4 weeks and 8 weeks). There was a statistically significant difference of time on EQ
Index scores as determined by one-way repeated measures ANOVA (F(2,375) = 18.941, p = <0.00001). Our study
found time to have a statistically significant impact on the mean index scores, level sum scores and dimension scores.
Smoking was found to be significantly associated with usual activity scores at 4 weeks. The most remarkable changes
occurred in the anxiety/depression dimension. Overall, there was a general trend of health improvement.
URL: https://pubmed.ncbi.nlm.nih.gov/35129097/
21. 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.
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.
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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 hospitali zed 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 3month follow -up). TSQ scores and HADS anxiety and depression scores were strongly correlated at the 3 - and 6month 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. Copyright ©Sarah
Houben-Wilke, Yvonne MJ Goertz, Jeannet M Delbressine, Anouk W Vaes, Roy Meys, Felipe VC Machado, Maarten van
Herck, Chris Burtin, Rein Posthuma, Frits ME Franssen, Herman Vijlbrief, Yvonne Spies, Alex J van 't Hul, Martijn A
Spruit, Daisy JA Janssen. Originally published in JMIR Mental Health (https://mental.jmir.org), 24.02.2022.
URL: https://pubmed.ncbi.nlm.nih.gov/35200155/
22. Kingery JR, Safford MM, Martin P, et al. Health Status, Persistent Symptoms, and Effort Intolerance One
Year After Acute COVID-19 Infection. J Gen Intern Med. 2022;24:24.
ABSTRACT: BACKGROUND: The long-term prevalence and risk factors for post-acute COVID-19 sequelae (PASC) are
not well described and may have important implications for unvaccinated populations and policy makers.
OBJECTIVE: To assess health status, persistent symptoms, and effort tolerance approximately 1 year after COVID -19
infection DESIGN: Retrospective observational cohort study using surveys and clinical data PARTICIPANTS: Survey
respondents who were survivors of acute COVID-19 infection requiring Emergency Department presentation or
hospitalization between March 3 and May 15, 2020.
MAIN MEASURE(S): Self-reported health status, persistent symptoms, and effort tolerance KEY RESULTS: The 530
respondents (median time between hospital presentation and survey 332 days [IQR 325-344]) had mean age 59.2+/16.3 years, 44.5% were female and 70.8% were non -White. Of these, 41.5% reported worse health compared to a year
prior, 44.2% reported persistent symptoms, 36.2% reported limitations in lifting/carrying grocerie s, 35.5% reported
limitations climbing one flight of stairs, 38.1% reported limitations bending/kneeling/stooping, and 22.1% reported
limitations walking one block. Even those without high -risk comorbid conditions and those seen only in the
Emergency Department (but not hospitalized) experienced significant deterioration in health, persistent symptoms,
and limitations in effort tolerance. Women (adjusted relative risk ratio [aRRR] 1.26, 95% CI 1.01 -1.56), those requiring
mechanical ventilation (aRRR 1.48, 1.02-2.14), and people with HIV (aRRR 1.75, 1.14-2.69) were significantly more
likely to report persistent symptoms. Age and other risk factors for more severe COVID -19 illness were not associated
with increased risk of PASC.
CONCLUSIONS: PASC may be extraordinarily common 1 year after COVID-19, and these symptoms are sufficiently
severe to impact the daily exercise tolerance of patients. PASC symptoms are broadly distributed, are not limited to
one specific patient group, and appear to be unrelated to age. These data have implications for vaccine hesitant
individuals, policy makers, and physicians managing the emerging longer -term yet unknown impact of the COVID-19
pandemic. Copyright © 2022. The Author(s) under exclusive licence to Society of General Intern al Medicine.
URL: https://pubmed.ncbi.nlm.nih.gov/35075531/
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23. Lee CY, Shah MK, Hoyos D, et al. Prolonged SARS-CoV-2 Infection in Patients with Lymphoid Malignancies.
Cancer Discov. 2022;12(1):62-73.
ABSTRACT: Coronavirus disease 2019 (COVID-19) infection results in both acute mortality and persistent and/or
recurrent disease in patients with hematologic malignancies, but the drivers of persistent infection in this population
are unknown. We found that B-cell lymphomas were at particularly high risk for persistent severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) positivity. Further analysis of these patients identified discrete risk factors for
initial disease severity compared with disease chronicity. Active therapy and diminished T-cell counts were drivers of
acute mortality in COVID-19-infected patients with lymphoma. Conversely, B cell-depleting therapy was the primary
driver of rehospitalization for COVID-19. In patients with persistent SARS-CoV-2 positivity, we observed high levels of
viral entropy consistent with intrahost viral evolution, particularly in patients with impaired CD8+ T -cell immunity.
These results suggest that persistent COVID-19 infection is likely to remain a risk in patients with impaired adaptive
immunity and that additional therapeutic strategies are needed to enable viral clearance in this high -risk population.
SIGNIFICANCE: We describe the largest cohort of persistent symptomatic COVID -19 infection in patients with
lymphoid malignancies and identify B-cell depletion as the key immunologic driver of persistent infection.
Furthermore, we demonstrate ongoing intrahost viral evolution in patients with persistent COVID -19 infection,
particularly in patients with impaired CD8+ T-cell immunity. This article is highlighted in the In This Issue feature, p. 1.
Copyright ©2021 American Association for Cancer Research.
URL: https://pubmed.ncbi.nlm.nih.gov/34753749/
24. Lopez-Sampalo A, Bernal-Lopez MR, Gomez-Huelgas R. Persistent COVID-19 syndrome. A narrative review.
Rev Clin Esp. 2022;28:28.
ABSTRACT: As the coronavirus-2019 disease (COVID-19) pandemic, caused by the infection with severe acute
respiratory syndrome (SARS-CoV-2) coronavirus type 2, has progressed, persistent COVID-19 syndrome is an
increasingly recognized problem on which a significant volume of medical literature is developing. Symptoms may be
persistent or appear, after an asymptomatic period, weeks or months after the initial infection. The clinical picture is as
markedly heterogeneous and multisystemic as in the acute phase, so multidisciplinary management is required. In
addition, their appearance is not related to the severit y of the initial infection, so they can affect both mild patients,
even asymptomatic, and seriously ill patients who have required hospitalization. Although it can affect people of any
age, it is more common in middle-aged women. The sequelae can generate a high impact on the quality of life, and in
the work and social environment. The objective of this paper is to review persistent COVID -19 syndrome, to know its
clinical manifestations and the strategies for the management and follow -up of these patients. Copyright © 2021
Elsevier Espana, S.L.U. and Sociedad Espanola de Medicina Interna (SEMI). All rights reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/35260380/
25. Lu JQ, Lu JY, Wang W, et al. Clinical predictors of acute cardiac injury and normalization of troponin after
hospital discharge from COVID-19. EBioMedicine. 2022;76:103821.
ABSTRACT: BACKGROUND: Although acute cardiac injury (ACI) is a known COVID -19 complication, whether ACI
acquired during COVID-19 recovers is unknown. This study investigated the incidence of persistent ACI and identified
clinical predictors of ACI recovery in hospitalized patients with COVID -19 2.5 months post-discharge.
METHODS: This retrospective study consisted of 10,696 hospitalized COVID-19 patients from March 11, 2020 to June
3, 2021. Demographics, comorbidities, and laboratory tests were collected at ACI onset, hospital discharge, and 2.5
months post-discharge. ACI was defined as serum troponin-T (TNT) level >99th-percentile upper reference limit
(0.014ng/mL) during hospitalization, and recovery was defined as TNT below this threshold 2.5 months post discharge. Four models were used to predict ACI recovery status.
RESULTS: There were 4,248 (39.7%) COVID-19 patients with ACI, with most (93%) developed ACI on or within a day
after admission. In-hospital mortality odds ratio of ACI patients was 4.45 [95%CI: 3.92, 5.05, p<0.001] compared to
non-ACI patients. Of the 2,880 ACI survivors, 1,114 (38.7%) returned to our h ospitals 2.5 months on average postdischarge, of which only 302 (44.9%) out of 673 patients recovered from ACI. There were no significant differences in
demographics, race, ethnicity, major commodities, and length of hospital stay between groups. Predicti on of ACI
recovery post-discharge using the top predictors (troponin, creatinine, lymphocyte, sodium, lactate dehydrogenase,
lymphocytes and hematocrit) at discharge yielded 63.73%-75.73% accuracy.
INTERPRETATION: Persistent cardiac injury is common among COVID-19 survivors. Readily available patient data
accurately predict ACI recovery post-discharge. Early identification of at-risk patients could help prevent long-term
cardiovascular complications.
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FUNDING: None. Copyright © 2022 The Authors. Published by Elsevier B.V. All rights reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/35144887/
26. Magdy DM, Metwally A, Tawab DA, et al. Long-term COVID-19 effects on pulmonary function, exercise
capacity, and health status. Ann Thorac Med. 2022;17(1):28 -36.
ABSTRACT: BACKGROUND: The long-term effects of respiratory function and related physiological characteristics of
coronavirus disease 2019 (COVID-19) survivors have not yet been studied in depth.
OBJECTIVE: To examine pulmonary function, exercise capacity, and health-related quality of life among COVID-19
survivors.
METHODS: Eighty-five survivors with confirmed COVID-19 were evaluated at the end of 3 and 6 months after disease
onset. The assessment included lung function, diffusing capacity, 6-min walk distance (6MWD), and health status by
the 36-item Short-Form General Health Survey (SF-36) questionnaire.
RESULTS: Totally 85 survivors, 48 (56.5%) were men. The mean (standard deviation) age was 34.6 (9.9) years. Thirteen
patients (15.2%) had medical co-morbidities the mean length of hospitalization was 18.5 (5.6) days. 25 (29.4%)
required intensive care unit admission, whereas 6 (7%) of them required invasive mechanical ventilation. No
significant differences were observed between lung volume parameters. At 6 months, there was a significant
reduction in diffusing capacity for carbon monoxide (DLCO), P = 0.02*. 25 (29.4%) of patients had impaired DLCO
<=80% predicted. Regarding 6MWD, a significant increase wa s noted in 6MWD from 486 +/- 72 m at 3 months to
526 +/- 82 m at 6 months (P = 0.001*). The 6MWD was lower than that for normal controls of the same age groups.
There was significant impairment of health status assessed by SF -36 questionnaire among COVID-19 survivors at 6
months as compared with controls of the same age groups. There were significant positive correlations between lung
function parameters (FVC, VC, FEV1, and DlCO) with several SF -36 domains.
CONCLUSION: In discharged survivors with COVID-19, 23.5% had significant impairment of diffusion capacity
abnormality of lung function. The exercise capacity and health status were considerably lower than that of a normal
population after 6 months postinfection. Copyright: © 2022 Annals of Thoracic Medici ne.
URL: https://pubmed.ncbi.nlm.nih.gov/35198046/
27. Malik P, Patel K, Pinto C, et al. Post-acute COVID-19 syndrome (PCS) and health-related quality of life
(HRQoL)-A systematic review and meta-analysis. J Med Virol. 2022;94(1):253-62.
ABSTRACT: There is an established literature on the symptoms and complications of COVID -19 but the after-effects
of COVID-19 are not well understood with few studies reporting persistent symptoms and quality of l ife. We aim to
evaluate the pooled prevalence of poor quality of life in post -acute COVID-19 syndrome (PCS) and conducted metaregression to evaluate the effects of persistent symptoms and intensive care unit (ICU) admission on the poor quality
of life. We extracted data from observational studies describing persistent symptoms and quality of life in post COVID-19 patients from March 10, 2020, to March 10, 2021, following PRISMA guidelines with a consensus of two
independent reviewers. We calculated the poo led prevalence with 95% confidence interval (CI) and created forest
plots using random-effects models. A total of 12 studies with 4828 PCS patients were included. We found that
amongst PCS patients, the pooled prevalence of poor quality of life (EQ-VAS) was (59%; 95% CI: 42%-75%). Based on
individual factors in the EQ-5D-5L questionnaire, the prevalence of mobility was (36, 10-67), personal care (8, 1-21),
usual quality (28, 2-65), pain/discomfort (42, 28-55), and anxiety/depression (38, 19-58). The prevalence of persistent
symptoms was fatigue (64, 54-73), dyspnea (39.5, 20-60), anosmia (20, 15-24), arthralgia (24.3, 14-36), headache (21,
3-47), sleep disturbances (47, 7-89), and mental health (14.5, 4-29). Meta-regression analysis showed the poor quality
of life was significantly higher among post-COVID-19 patients with ICU admission (p = 0.004) and fatigue (p =
0.0015). Our study concludes that PCS is associated with poor quality of life, persistent symptoms including fatigue,
dyspnea, anosmia, sleep disturbances, and worse mental health. This suggests that we need more research on PCS
patients to understand the risk factors causing it and eventually leading to poor quality of life. Copyright © 2021
Wiley Periodicals LLC.
URL: https://pubmed.ncbi.nlm.nih.gov/34463956/
28. Montani D, Savale L, Noel N, et al. Post-acute COVID-19 syndrome. European Respiratory Review.
2022;31(163):31.
ABSTRACT: Infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is responsible for the
coronavirus disease 2019 (COVID-19) pandemic that has resulted in millions of deaths and a major strain on health
systems worldwide. Medical treatments for COVID-19 (anticoagulants, corticosteroids, anti-inflammatory drugs,
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oxygenation therapy and ventilation) and vaccination have improved patient outcomes. The majority of patients will
recover spontaneously or after acute-phase management, but clinicians are now faced with long-term complications
of COVID-19 including a large variety of symptoms, defined as "post -acute COVID-19 syndrome". Most studies have
focused on patients hospitalised for severe COVID-19, but acute COVID-19 syndrome is not restricted to these
patients and exists in outpatients. Given the diversity of symptoms and the high prevalence of persistent symptoms,
the management of these patients requires a multidisciplinary team approach, which will result in the consumption of
large amounts of health resources in the coming months. In this review, we discuss the presentation, prevalence,
pathophysiology and evolution of respiratory complications and other organ-related injuries associated with postacute COVID-19 syndrome. Copyright ©The authors 2022.
URL: https://pubmed.ncbi.nlm.nih.gov/35264409/
29. Nguyen NN, Hoang VT, Dao TL, et al. Clinical patterns of somatic symptoms in patients suffering from
post-acute long COVID: a systematic review. European Journal of Clinical Microbiology and Infectious
Diseases. 2022.
ABSTRACT: Background: Long COVID-19 may affect patients after hospital discharge. Aim(s): This study aims to
describe the burden of the long-term persistence of clinical symptoms in COVID-19 patients. Method(s): 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.
Result(s): 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 r isk factors for persisting symptoms were
being female, older, having comorbidities and severity at the acute phase of the disease. Conclusion(s): COVID -19
patients should have access to dedicated multidisciplinary healthcare allowing a holistic approach. E ffective outpatient
care for patients with long-COVID-19 requires coordination across multiple sub -specialties, which can be proposed in
specialized post-COVID units.Copyright © 2022, The Author(s), under exclusive licence to Springer -Verlag GmbH
Germany, part of Springer Nature.
URL: https://pubmed.ncbi.nlm.nih.gov/35142947/
30. Nopp S, Moik F, Klok FA, et al. Outpatient Pulmonary Rehabilitation in Patients with Long COVID Improves
Exercise Capacity, Functional Status, Dyspnea, Fatigue, and Quality of Life. Respiration. 2022:1-9.
ABSTRACT: BACKGROUND: COVID-19 survivors face the risk of long-term sequelae including fatigue, breathlessness,
and functional limitations. Pulmonary rehabilitation has been recommended, although formal studies quantifying the
effect of rehabilitation in COVID-19 patients are lacking.
METHODS: We conducted a prospective observational cohort study including consecutive patients admitted to an
outpatient pulmonary rehabilitation center due to persistent symptoms after COVID-19. The primary endpoint was
change in 6-min walk distance (6MWD) after undergoing a 6-week interdisciplinary individualized pulmonary
rehabilitation program. Secondary endpoints included change in the po st-COVID-19 functional status (PCFS) scale,
Borg dyspnea scale, Fatigue Assessment Scale, and quality of life. Further, changes in pulmonary function tests were
explored.
RESULTS: Of 64 patients undergoing rehabilitation, 58 patients (mean age 47 years, 43 % women, 38% severe/critical
COVID-19) were included in the per-protocol-analysis. At baseline (i.e., in mean 4.4 months after infection onset),
mean 6MWD was 584.1 m (+/-95.0), and functional impairment was graded in median at 2 (IQR, 2-3) on the PCFS. On
average, patients improved their 6MWD by 62.9 m (+/-48.2, p < 0.001) and reported an improvement of 1 grade on
the PCFS scale. Accordingly, we observed significant improvements across secondary endpoints including presence of
dyspnea (p < 0.001), fatigue (p < 0.001), and quality of life (p < 0.001). Also, pulmonary function parameters (forced
expiratory volume in 1 s, lung diffusion capacity, inspiratory muscle pressure) significantly increased during
rehabilitation.
CONCLUSION: In patients with long COVID, exercise capacity, functional status, dyspnea, fatigue, and quality of life
improved after 6 weeks of personalized interdisciplinary pulmonary rehabilitation. Future studies are needed to
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establish the optimal protocol, duration, and long -term benefits as well as cost-effectiveness of rehabilitation.
Copyright © 2022 The Author(s). Published by S. Karger AG, Basel.
URL: https://pubmed.ncbi.nlm.nih.gov/35203084/
31. Osmanov IM, Spiridonova E, Bobkova P, et al. Risk factors for post-COVID-19 condition in previously
hospitalised children using the ISARIC Global follow-up protocol: a prospective cohort study. Eur Respir J.
2022;59(2).
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 to hospital with confirmed
COVID-19. Children admitted between 2 April 2020 and 26 August 2020 were included. Telephone interviews used the
International Severe Acute Respiratory and Emerging Infection Consortium (ISARIC) COVID -19 Health and Wellbeing
Follow -up Survey for Children. Persistent symptoms (>5 months) were further categorised by system(s) involved.
RESULTS: 518 out of 853 (61%) eligible children were available for the follow -up assessment and included in the
study. Median (interquartile range (IQR)) age was 10.4 (3-15.2) years and 270 (52.1%) were girls. Median (IQR) 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 fatigu e (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" (OR 2.74, 95% CI 1.37-5.75) and "12-18 years" (OR 2.68, 95% CI
1.41-5.4), and a history of allergic diseases (OR 1.67, 95% CI 1.04-2.67).
CONCLUSIONS: A quarter of children experienced persistent symptoms months after hospitalisation with acute
COVID-19 infection, with almost one in 10 experiencing multisystem involvement. Older age and allergic diseases
were associated with higher risk of persistent symptoms at follow -up. Copyright ©The authors 2022.
URL: https://pubmed.ncbi.nlm.nih.gov/34210789/
32. Pal R, Joshi A, Bhadada SK, et al. Endocrine Follow-up During Post-Acute COVID-19: Practical
Recommendations Based on Available Clinical Evidence. Endocrine Practice. 2022.
ABSTRACT: Objective: COVID-19 affects multiple endocrine organ systems during the disease course. However,
follow -up data post-COVID-19 is scarce; hitherto available limited data suggest that most of the biochemical
endocrine dysfunctions observed during acute phase of COVID -19 tend to improve after recovery. Hence, we aim to
provide a rational approach toward endocrine follow-up of patients during post-acute COVID-19. Method(s): We
performed a literature review across PubMed/MEDLINE database looking into the effects of COVID -19 on endocrine
system and subsequen t long-term endocrine sequelae. Accordingly, we have presented a practical set of
recommendations regarding endocrine follow-up post-acute COVID-19. Result(s): COVID-19 can lead to new -onset
hyperglycemia/diabetes mellitus or worsening of dysglycemia in pa tients with preexisting diabetes mellitus. Hence,
those with preexisting diabetes mellitus should ensure optimum glycemic control in the post -COVID-19 period. New onset diabetes mellitus has been described post-acute COVID-19; hence, a selected group of patients (aged <70
years and those requiring intensive care unit admission) may be screened for the same at 3 months. Thyroid
dysfunction (euthyroid sick syndrome and atypical thyroiditis) and adrenal insufficiency have been described in
COVID-19; however, thyroid/adrenal functions usually normalize on follow-up; hence, widespread screening postacute COVID-19 should not be recommended. Pituitary apoplexy and male hypogonadism have rarely been
documented in COVID-19; therefore, appropriate follow -up may be undertaken as per clinical context. Hypocalcemia
during COVID-19 is not uncommon; however, routine estimation of serum calcium post -COVID-19 is not warranted.
Conclusion(s): The recommendations herein provide a rational approach that would be expected to gui de physicians
to better delineate and manage the endocrine sequelae during post -acute COVID-19.Copyright © 2022 AACE
URL: https://pubmed.ncbi.nlm.nih.gov/35158058/
33. 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 Infectious Diseases. 2022;9(2):ofab640.
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.
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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 bot hersome and sometimes
exhibited a waxing-and-waning course. Some participants experienced symptoms of depression, anxiety, and posttraumatic 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.
Copyright © The Author(s) 2021. Published by Oxford University Press on behalf of Infectious Diseases Society of
America.
URL: https://pubmed.ncbi.nlm.nih.gov/35106317/
34. 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 an d 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 o r 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 findin gs, 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://pubmed.ncbi.nlm.nih.gov/35233035/
35. Phetsouphanh C, Darley DR, Wilson DB, et al. Immunological dysfunction persists for 8 months following
initial mild-to-moderate SARS-CoV-2 infection. Nat Immunol. 2022;23(2):210-6.
ABSTRACT: A proportion of patients surviving acute coronavirus disease 2019 (COVID -19) infection develop postacute COVID syndrome (long COVID (LC)) lasting longer than 12 weeks. Here, we studied individuals with LC
compared to age- and gender-matched recovered individuals without LC, unexposed donors and individuals infected
with other coronaviruses. Patients with LC had highly activated innate immune cells, lacked naive T and B cells and
showed elevated expression of type I IFN (IFN-beta) and type III IFN (IFN-lambda1) that remained persistently high at
8 months after infection. Using a log-linear classification model, we defined an optimal set of analytes that had the
strongest association with LC among the 28 analytes measu red. Combinations of the inflammatory mediators IFNbeta, PTX3, IFN-gamma, IFN-lambda2/3 and IL-6 associated with LC with 78.5-81.6% accuracy. This work defines
immunological parameters associated with LC and suggests future opportunities for prevention an d treatment.
Copyright © 2022. The Author(s), under exclusive licence to Springer Nature America, Inc.
URL: https://pubmed.ncbi.nlm.nih.gov/35027728/
36. Philip KEJ, Buttery S, Williams P, et al. Impact of COVID-19 on people with asthma: a mixed methods
analysis from a UK wide survey. BMJ open respiratory research. 2022;9(1):01.
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ABSTRACT: INTRODUCTION: The impact of acute COVID-19 on people with asthma appears complex, being
moderated by multiple interacting disease-specific, demographic and environmental factors. Research regarding
longer-term effects in this group is limited. We aimed to assess impacts of COVID -19 and predictors of persistent
symptoms, in people with asthma.
METHODS: Using data from an online UK-wide survey of 4500 people with asthma (median age 50-59 years, 81%
female), conducted in October 2020, we undertook a mixed methods analysis of the characteristics and experience of
those reporting having had COVID-19.
RESULTS: The COVID-19 group (n=471, 10.5%) reported increased inhaler use and worse asthma management,
compared with those not reporting COVID-19, but did not differ by gender, ethnicity or household income. Among
the COVID-19 group, 56.1% reported having long COVID, 20.2% were 'unsure'. Those with long COVID were more
likely than those without long COVID to describe: their breathing as worse or much worse after their initial illness
(73.7% vs 34.8%, p<0.001), increased inhaler use (67.8% vs 34.8%, p<0.001) and worse or much worse asthma
management (59.6% vs 25.6%, p<0.001). Having long COVID was not associated with age, gender, ethnicity, UK
nation or household income.Analysis of free text survey responses identified three key themes: (1) variable COVID -19
severity, duration and recovery; (2) symptom overlap and interaction between COVID -19 and asthma; (3) barriers to
accessing healthcare.
CONCLUSIONS: Persisting symptoms are common in people with asthma following COVID -19. Measures are needed
to ensure appropriate healthcare access including clinical evaluation and investigation, to distinguish between COVID19 symptoms and asthma. Copyright © Author(s) (or their employer(s)) 2022. Re -use permitted under CC BY-NC. No
commercial re-use. See rights and permissions. Published by BMJ.
URL: https://pubmed.ncbi.nlm.nih.gov/35027428/
37. Premraj L, Kannapadi NV, Briggs J, et al. Mid and long-term neurological and neuropsychiatric
manifestations of post-COVID-19 syndrome: A meta-analysis. J Neurol Sci. 2022;434:120162.
ABSTRACT: IMPORTANCE: Neurological and neuropsychiatric symptoms that persist or develop three months after
the onset of COVID-19 pose a significant threat to the global healthcare system. These symptoms are yet to be
synthesized and quantified via meta-analysis.
OBJECTIVE: To determine the prevalence of neurological and neuropsychiatric symptoms reported 12 weeks (3
months) or more after acute COVID-19 onset in adults.
DATA SOURCES: A systematic search of PubMed, EMBASE, Web of Science, Google Scholar and Scopus was
conducted for studies published between January 1st, 2020 and August 1st, 2021. The systematic review was guided
by Preferred Reporting Items for Systematic Review and Meta -Analyses.
STUDY SELECTION: Studies were included if the length of follow-up satisfied the National Institute for Healthcare
Excellence (NICE) definition of post-COVID-19 syndrome (symptoms that develop or persist >=3 months after the
onset of COVID-19). Additional criteria included the reporting of neurological or neuropsychiatric symptoms in
individuals with COVID-19.
DATA EXTRACTION AND SYNTHESIS: Two authors independently extracted data on patient characteristics, hospital
and/or ICU admission, acute-phase COVID-19 symptoms, length of follow-up, and neurological and neuropsychiatric
symptoms.
MAIN OUTCOME(S) AND MEASURE(S): The primary outcome was the prevalence of neurological and neuropsychiatric
symptoms reported >=3 months post onset of COVID-19. We also compared post-COVID-19 syndrome in
hospitalised vs. non-hospitalised patients, with vs. without ICU admission during the acute phase of infection, and
with mid-term (3 to 6 months) and long-term (>6 months) follow -up.
RESULTS: Of 1458 articles, 19 studies, encompassing a t otal of 11,324 patients, were analysed. Overall prevalence for
neurological post-COVID-19 symptoms were: fatigue (37%, 95% CI: 24%-50%), brain fog (32%, 9%-55%), memory
issues (27%, 18%-36%), attention disorder (22%, 10%-34%), myalgia (18%, 4%-32%), anosmia (12%, 7%-17%),
dysgeusia (11%, 4%-17%) and headache (10%, 1%-21%). Neuropsychiatric conditions included sleep disturbances
(31%, 18%-43%), anxiety (23%, 13%-33%) and depression (12%, 7%-21%). Neuropsychiatric symptoms substantially
increased in prevalence between mid- and long-term follow -up. Compared to non-hospitalised patients, patients
hospitalised for acute COVID-19 had reduced frequency of anosmia, anxiety, depression, dysgeusia, fatigue,
headache, myalgia, and sleep disturbance at three (or more) months post-infection. Conversely, hospital admission
was associated with higher frequency of memory issues (OR: 1.9, 95% CI: 1.4 -2.3). Cohorts with >20% of patients
admitted to the ICU during acute COVID-19 experienced higher prevalence of fatigue, anxiety, depression, and sleep
disturbances than cohorts with <20% of ICU admission.
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CONCLUSIONS AND RELEVANCE: Fatigue, cognitive dysfunction (brain fog, memory issues, attention disorder) and
sleep disturbances appear to be key features of post-COVID-19 syndrome. Psychiatric manifestations (sleep
disturbances, anxiety, and depression) are common and increase significantly in prevalence over time. Randomised
controlled trials are necessary to develop intervention strategy to reduce disease burden. Copyright © 202 2 Elsevier
B.V. All rights reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/35121209/
38. Qin ES, Gold LS, Hough CL, et al. Patient-reported functional outcomes 30 days after hospitalization for
COVID-19. Pm & R. 2022;14(2):173-82.
ABSTRACT: BACKGROUND: Many coronavirus disease 2019 (COVID-19) survivors experience persistent symptoms,
such as fatigue, dyspnea, and musculoskeletal pain. However, less is known about the impact of COVID -19 on longer
term functional outcomes.
OBJECTIVE: To evaluate patient-reported activity of daily living (ADL) function and fatigue symptoms 30 days after
hospitalization for COVID-19.
DESIGN: Cross-sectional study.
SETTING: Tertiary care university hospital.
PARTICIPANTS: Adults 18 years or older hospitalized for COVID-19 and survived to 30 days after discharge.
METHODS: A standardized telephone questionnaire was administered 30 days after hospital discharge.
MAIN OUTCOME MEASURES: Ability to perform basic and instrumen tal ADLs and fatigue symptoms severity (PatientReported Outcome Measurement Information System [PROMIS] Fatigue Short Form 7a) were assessed by self -report.
RESULTS: Participants (n = 55) were 22-95 years old. Compared to pre-COVID hospitalization, 52% developed new
difficulty and 6% new dependence with performing basic ADLs (bADLs), 48% developed new difficulty and 11% new
dependence with instrumental ADLs (iADLs), and 69% experienced a clinically significant worsening in their fatigue
symptom severity. The average fatigue symptom severity T-score before hospitalization was 44.2 +/- 7.4 and after
hospitalization was 54.5 +/- 9.8. In exploratory multivariate analyses, each additional COVID symptom at presentation
was associated with a predicted increase of 1.43 units (95% confidence interval [CI], 0.45-2.42) in the 30-day fatigue
symptom severity T-score, each additional day of hospitalization was associated with an 1.2 times increased odds of
worsening fatigue (95% CI, 0.98-1.5; p = .08), and each unit increase in baseline body mass index was associated with
0.8 times decreased odds of new bADL or iADL dependence at 30 days (95% CI, 0.65 -0.99).
CONCLUSIONS: New functional impairments are common at 30 days after discharge among survivors of
hospitalization for COVID-19. Early rehabilitation, advance care planning, and referrals to appropriate therapies should
be considered in postacute COVID-19 care to maximize patients' functional outcomes. However, ongoing research is
still needed regarding management of these patients. Copyright © 2021 American Academy of Physical Medicine and
Rehabilitation.
URL: https://pubmed.ncbi.nlm.nih.gov/34585858/
39. Raman B, Bluemke DA, Luscher TF, et al. Long COVID: post-acute sequelae of COVID-19 with a
cardiovascular focus. Eur Heart J. 2022;18:18.
ABSTRACT: Emerging as a new epidemic, long COVID or post-acute sequelae of coronavirus disease 2019 (COVID19), a condition characterized by the persistence of COVID -19 symptoms beyond 3 months, is anticipated to
substantially alter the lives of millions of people globally. Cardiopulmonary symptoms including chest pain, shortness
of breath, fatigue, and autonomic manifestations such as postural orthostatic tachycardia ar e common and associated
with significant disability, heightened anxiety, and public awareness. A range of cardiovascular (CV) abnormalities has
been reported among patients beyond the acute phase and include myocardial inflammation, myocardial infarction,
right ventricular dysfunction, and arrhythmias. Pathophysiological mechanisms for delayed complications are still
poorly understood, with a dissociation seen between ongoing symptoms and objective measures of cardiopulmonary
health. COVID-19 is anticipated to alter the long-term trajectory of many chronic cardiac diseases which are abundant
in those at risk of severe disease. In this review, we discuss the definition of long COVID and its epidemiology, with an
emphasis on cardiopulmonary symptoms. We further review the pathophysiological mechanisms underlying acute
and chronic CV injury, the range of post-acute CV sequelae, and impact of COVID-19 on multiorgan health. We
propose a possible model for referral of post-COVID-19 patients to cardiac services and discuss future directions
including research priorities and clinical trials that are currently underway to evaluate the efficacy of treatment
strategies for long COVID and associated CV sequelae. Copyright © The Author(s) 2022. Published by Oxford
University Press on behalf of European Society of Cardiology. This is an Open Access article distributed under the
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terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.
URL: https://pubmed.ncbi.nlm.nih.gov/35176758/
40. Rasulo FA, Piva S, Latronico N. Long-term complications of COVID-19 in ICU survivors: what do we know?
Minerva Anestesiol. 2022;88(1-2):72-9.
ABSTRACT: Coronavirus disease 2019 (COVID-19) has caused more than 175 million persons infected and 3.8 million
deaths so far and is having a devastating impact on both low and high -income countries, in particular on hospitals
and Intensive Care Units (ICU). The ICU mortality during the first pandemic wave ranged from 40% to 85% during the
busiest ICU period for admissions around the peak of the surge, and those surviving are frequent ly faced with
impairments affecting physical, cognitive, and mental health status, complicating the postacute phase of COVID -19,
which in the pre-COVID period, were defined collectively as postintensive care syndrome (PICS). Long COVID is
defined as four w eeks of persisting symptoms after the acute illness, and post -COVID syndrome and chronic COVID19 are the proposed terms to describe continued symptomatology for more than 12 weeks. Overall, 50% of ICU
survivors suffer from new physical, mental, and/or cog nitive problems at 1 year after ICU discharge. The prevalence,
severity, and duration of the various impairments in ICU survivors are poorly defined, with substantial variations
among published series, and may reflect differences in the timing of assessmen t, the outcome measured, the
instruments utilized, and thresholds adopted to establish the diagnosis, the qualification of personnel delivering the
tests, the resource availability as well diversity in patients' case -mix. Future longitudinal studies of adequate sample
size with repeated assessments of validated outcomes and comparison with non-COVID-19 ICU patients are needed
to fully explore the long-term outcome of ICU patients with COVID-19. In this article, we focus on chronic COVID-19
in ICU survivors and present state-of-the-art data regarding long-term complications related to critical illness and the
treatments and organ support received.
URL: https://pubmed.ncbi.nlm.nih.gov/34709019/
41. 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. DOI: 10.1186/s12916 -021-02228-6
ABSTRACT: 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 u nderpinnings of these long-term effects.
URL: https://doi.org/10.1186/s12916-021-02228-6
https://pubmed.ncbi.nlm.nih.gov/35027067/
DOI: 10.1186/s12916-021-02228-6
42. Serviente C, Decker ST, Layec G. From heart to muscle: pathophysiological mechanisms underlying long term physical sequelae from SARS-CoV-2 infection. J Appl Physiol. 2022;132(3):581-92.
ABSTRACT: The long-term sequelae of the coronavirus disease 2019 (COVID-19) are multifaceted and, besides the
lungs, impact other organs and tissues, even in cases of mild infection. Along with commonly reported symptoms
such as fatigue and dyspnea, a significant proportion of those with pr ior COVID-19 infection also exhibit signs of
cardiac damage, muscle weakness, and ultimately, poor exercise tolerance. This review provides an overview of
evidence indicating cardiac impairments and persistent endothelial dysfunction in the peripheral vasc ulature of those
previously infected with COVID-19, irrespective of the severity of the acute phase of illness. In addition, Vo2peak
appears to be lower in convalescent patients, which may stem, in part, from alterations in O2 transport such as
impaired diffusional O2 conductance. Together, the persistent multi -organ dysfunction induced by COVID-19 may set
previously healthy individuals on a trajectory towards frailty and disease. Given the large proportion of individuals
recovering from COVID-19, it is critically important to better understand the physical sequelae of COVID -19, the
underlying biological mechanisms contributing to these outcomes, and the long -term effects on future disease risk.
This review highlights relevant literature on the pathophysiolo gy post-COVID-19 infection, gaps in the literature, and
emphasizes the need for the development of evidence-based rehabilitation guidelines.
URL: https://pubmed.ncbi.nlm.nih.gov/35019775/
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43. Sivan M, Parkin A, Makower S, et al. Post-COVID syndrome symptoms, functional disability, and clinical
severity phenotypes in hospitalized and nonhospitalized individuals: A cross -sectional evaluation from a
community COVID rehabilitation service. J Med Virol. 2022;94(4):1419-27.
ABSTRACT: There is currently limited information on clinical severity phenotypes of symptoms and functional
disability in post-coronavirus disease 2019 (COVID) Syndrome (PCS). A purposive sample of 370 PCS patients from a
dedicated community COVID-19 rehabilitation service was assessed using the COVID -19 Yorkshire Rehabilitation
Scale where each symptom or functional difficulty was scored on a 0-10 Likert scale and also compared with before
infection. Phenotypes based on symptom severity were extracted to identify any noticeable patterns. The correlation
between symptom severity, functional disability, and overall health was explored. The mean age was 47 years, with
237 (64%) females. The median duration of symptoms was 211 days (i nterquartile range 143-353). Symptoms and
functional difficulties increased substantially when compared to before infection. Three distinct severity phenotypes of
mild (n = 90), moderate (n = 186), and severe (n = 94) were identified where the severity of individual symptoms was
of similar severity within each phenotype. Symptom scores were strongly positively correlated with functional
difficulty scores (0.7, 0.6-0.7) and moderately negatively correlated with overall health (-0.4, -0.3, to -0.5). This is the
first study reporting on severity phenotypes in a largely nonhospitalized PCS cohort. Severity phenotypes might help
stratify patients for targeted interventions and planning of care pathways. Copyright © 2021 The Authors. Journal of
Medical Virology published by Wiley Periodicals LLC.
URL: https://pubmed.ncbi.nlm.nih.gov/34783052/
44. Smith MP. Estimating total morbidity burden of COVID-19: relative importance of death and disability. J
Clin Epidemiol. 2022;142:54-9.
ABSTRACT: OBJECTIVE: Calculations of disease burden of COVID-19, used to allocate scarce resources, have
historically considered only mortality. However, survivors often develop postinfectious 'long -COVID' similar to chronic
fatigue syndrome; physical sequelae such as heart damage, or both. This paper quantifies relative contributions of
acute case fatality, delayed case fatality, and disability to total morbidity per COVID -19 case.
STUDY DESIGN AND SETTING: Healthy life years lo st per COVID-19 case were computed as the sum of
(incidence*disability weight*duration) for death and long -COVID by sex and 10-year age category in three plausible
scenarios.
RESULTS: In all models, acute mortality was only a small share of total morbidity. For lifelong moderate symptoms,
healthy years lost per COVID-19 case ranged from 0.92 (male in his 30s) to 5.71 (girl under 10) and were 3.5 and 3.6
for the oldest females and males. At higher symptom severities, young people and females bore larger shar es of
morbidity; if survivors' later mortality increased, morbidity increased most in young people of both sexes.
CONCLUSIONS: Under most conditions most COVID-19 morbidity was in survivors. Future research should investigate
incidence, risk factors, and clinical course of long-COVID to elucidate total disease burden, and decisionmakers should
allocate scarce resources to minimize total morbidity. Copyright © 2021 The Author. Published by Elsevier Inc. All
rights reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/34715312/
45. 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. International Journal of Environmental Research
& Public Health [Electronic Resource]. 2022;19(3):21.
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 th e 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://pubmed.ncbi.nlm.nih.gov/35162225/
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46. Soril LJJ, Damant RW, Lam GY, et al. The effectiveness of pulmonary rehabilitation for Post-COVID
symptoms: A rapid review of the literature. Respir Med. 2022;195:106782. DOI:
https://doi.org/10.1016/j.rmed.2022.106782
ABSTRACT: Background Multi-disciplinary rehabilitation is recommended for individuals with post-acute sequelae of
COVID-19 infection (i.e., symptoms 3–4 weeks after acute infection). There are emerging reports of use of pulmonary
rehabilitation (PR) in the post-acute stages of COVID-19, however the appropriateness of PR for managing post COVID symptoms remains unclear. To offer practical guidance with regards to post -COVID PR, a greater
understanding of the clinical effectiveness literature is required. Methods A rapid review of the published literature
was completed. An electronic database search of the literature published between July 1, 2020 and June 1, 2021 was
performed in MEDLINE, Pubmed, and EMBASE. Primary studies evaluating the clinical effec tiveness of PR for
individuals with post-COVID symptoms were included. Results Nine studies evaluating the effectiveness of PR were
identified; most were small, experimental or quasi-experimental studies, including 1 RCT, and were primarily of low
quality. After attending PR, all studies reported improvements in exercise capacity, pulmonary function, and/or quality
of life for individuals with post-COVID symptoms who had been hospitalized for their acute COVID -19 infection. Few
studies evaluated changes in post-COVID symptom severity or frequency and, of these, improvements in dyspnea,
fatigue, anxiety and depression were observed following PR. Further, no studies evaluated non -hospitalized patients
or long-term outcomes beyond 3 months after initiating PR. Conclusions With limited high -quality evidence, any
recommendations or practical guidance for PR programmes for those with post -COVID symptoms should consider
factors such as feasibility, current PR capacity, and resource constraints.
URL: https://www.sciencedirect.com/science/article/pii/S0954611122000476
https://pubmed.ncbi.nlm.nih.gov/35272262/
DOI: https://doi.org/10.1016/j.rmed.2022.106782
47. Steinbeis F, Thibeault C, Doellinger F, et al. Severity of respiratory failure and computed chest tomography
in acute COVID-19 correlates with pulmonary function and respiratory symptoms after infection with SARSCoV-2: An observational longitudinal study over 12 months. Respir Med. 2022;191:106709.
ABSTRACT: INTRODUCTION: Prospective and longitudinal data on pulmonary injury over one year after acute
coronavirus disease 2019 (COVID-19) are sparse. We aim to determine reductions in pulmonary function and
respiratory related quality of life up to 12 months after acute COVID -19.
METHODS: Patients with acute COVID-19 were enrolled into an ongoing single-centre, prospective observational
study and prospectively examined 6 weeks, 3, 6 and 12 months after onset of COVID -19 symptoms. Chest CT-scans,
pulmonary function and symptoms assessed by St. Georges Respiratory Questionnaire were used to evaluate
respiratory limitations. Patients were stratified according to se verity of acute COVID-19.
RESULTS: Median age of all patients was 57 years, 37.8% were female. Higher age, male sex and higher BMI were
associated with acute-COVID-19 severity (p < 0.0001, 0.001 and 0.004 respectively). Also, pulmonary restriction and
reduced carbon monoxide diffusion capacity was associated with disease severity. In patients with restriction and
impaired diffusion capacity, FVC improved over 12 months from 61.32 to 71.82, TLC from 68.92 to 76.95, DLCO from
60.18 to 68.98 and KCO from 81.28 to 87.80 (percent predicted values; p = 0.002, 0.045, 0.0002 and 0.0005). The CT score of lung involvement in the acute phase was associated with restriction and reduction in diffusion capacity in
follow -up. Respiratory symptoms improved for patients in h igher severity groups during follow-up, but not for
patients with initially mild disease.
CONCLUSION: Severity of respiratory failure during COVID -19 correlates with the degree of pulmonary function
impairment and respiratory quality of life in the year af ter acute infection. Copyright © 2021 Elsevier Ltd. All rights
reserved.
URL: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8632363/
48. Tabacof L, Tosto-Mancuso J, Wood J, et al. Post-acute COVID-19 Syndrome Negatively Impacts Physical
Function, Cognitive Function, Health-Related Quality of Life, and Participation. Am J Phys Med Rehabil.
2022;101(1):48-52.
ABSTRACT: OBJECTIVE: This report describes persistent symptoms associated with post-acute COVID-19 syndrome
(PACS) and the impact of these symptoms on physical function, cognitive function, health -related quality of life, and
participation.
DESIGN: This study used a cross-sectional observational study design. Patients attending Mount Sinai's post-acute
COVID-19 syndrome clinic completed surveys containing patient-reported outcomes.
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RESULTS: A total of 156 patients completed the survey, at a median (range) time of 351 days (82 -457 days) after
COVID-19 infection. All patients were prevaccination. The most common persistent symptoms reported were fatigue
(n = 128, 82%), brain fog (n = 105, 67%), and headache (n = 94, 60%). The most common triggers of symptom
exacerbation were physical exertion (n = 134, 86%), stress (n = 107, 69%), and dehydration (n = 77, 49%). Increased
levels of fatigue (Fatigue Severity Scale) and dyspnea (Medical Research Council) were reported, alongside reductions
in levels of regularly completed physical activity. Ninety-eight patients (63%) scored for at least mild cognitive
impairment (Neuro-Qol), and the domain of the EuroQol: 5 dimension, 5 level most impacted was Self -care,
Anxiety/Depression and Usual Activities.
CONCLUSIONS: Persistent symptoms associated with post-acute COVID-19 syndrome seem to impact physical and
cognitive function, health -related quality of life, and participation in society. More research is needed to further clarify
the relationship between COVID-19 infection and post-acute COVID-19 syndrome symptoms, the underlying
mechanisms, and treatment options. Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
URL: https://pubmed.ncbi.nlm.nih.gov/34686631/
49. Taniguchi LU, Avelino-Silva TJ, Dias MB, et al. Patient-Centered Outcomes Following COVID-19: Frailty and
Disability Transitions in Critical Care Survivors. Crit Care Med. 2022;26:26.
ABSTRACT: OBJECTIVES: As the pandemic advances, the interest in the long -lasting consequences of COVID-19
increases. However, a few studies have explored patient-centered outcomes in critical care survivors. We aimed to
investigate frailty and disability transitions in COVID-19 patients admitted to ICUs.
DESIGN: Prospective cohort study.
SETTING: University hospital in Sao Paulo.
PATIENTS: Survivors of COVID-19 ICU admissions.
INTERVENTIONS: None.
MEASUREMENTS AND MAIN RESULTS: We assessed frailty using the Clinical Frailty Scale (CFS). We also evaluated 15
basic, instrumental, and mobility activities. Baseline frailty and disability were defined by clinical conditions 2 -4 weeks
before COVID-19, and post-COVID-19 was characterized 90 days (day 90) after hospital discharge. We used alluvial
flow diagrams to visualize transitions in f railty status, Venn diagrams to describe the overlap between frailty and
disabilities in activities of daily living, and linear mixed models to explore the occurrence of new disabilities following
critical care in COVID-19. We included 428 participants with a mean age of 64 years, 57% males, and a median
Simplified Acute Physiology Score-3 score of 59. Overall, 14% were frail at baseline. We found that 124/394
participants (31%) were frail at day 90, 70% of whom were previously non -frail. The number of disabilities also
increased (mean difference, 2.46; 95% CI, 2.06-2.86), mainly in participants who were non-frail before COVID-19.
Higher pre-COVID-19 CFS scores were independently associated with new-onset disabilities. At day 90, 135 patients
(34%) were either frail or disabled.
CONCLUSIONS: Frailty and disability were more frequent 90 days after hospital discharge compared with baseline in
COVID-19 patients admitted to the ICU. Our results show that most COVID -19 critical care survivors transition to
poorer health status, highlighting the importance of long -term medical follow -up for this population. Copyright © by
2022 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/35081061/
50. 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 neur ological
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 obs erved 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
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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 Fo undation 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.
URL: https://pubmed.ncbi.nlm.n ih.gov/35191397/
51. Tucker E, Fraser E, Pick A, et al. Long COVID rehabilitation: A collaborative approach to managing a new
phenomenon. Physiotherapy (United Kingdom). 2022;114(Supplement 1):e186.
ABSTRACT: Keywords: Collaboration; Multi disciplinary; Rehabilitation Purpose: Post COVID Syndrome (Long COVID)
is the continuation of symptoms related to a COVID-like-illness after 12 weeks post onset (NICE Guidelines December
2020). Most recent ONS prevalence data (April 2021) predicts that as many as 1 in 7 people, 13.7% of 20,000, have
symptoms lasting more than 12 weeks, with a significant impact on daily function, employment and quality of life. The
aim of this project was to evaluate a new collaborative service, designed to meet the needs of this complex patient
group. Method(s): In Oxfordshire, there were no specific services available to support and rehabilitate patients with
Long COVID, despite the growing number of patients experiencing a multitude of compl ex symptoms including
breathlessness, fatigue, and anxiety. Given the range of primary symptoms, a holistic and multidisciplinary approach
to managing the cohort was paramount. Medical and Allied Health Professionals from already established and
existing services joined forces to develop a rehabilitation strategy that would put patients at its centre. With the
additional funding released by NHSE for Post COVID Assessment Clinics, a full collaboration began to evolve with the
local CCG, acute and community trusts, named the Oxfordshire Post COVID Service. It was anticipated that this
collaborative approach would enable us to provide a seamless approach to care. Result(s): At time of writing, 434
patients had been referred to the Rehabilitation pathway of the Oxfordshire Post COVID Service, of whom 250
assessed and established on rehabilitation strategies. Patients referred are triaged by both leading Acute Trust
Consultant and Community Trust AHP to identify the best place of care based on symptoms and functio nality,
utilising the Post COVID Functional Scale. At assessment, patients share their 'story', establish goals and identify most
appropriate rehabilitative strategy. Clinicians involved in these processes include Respiratory and Rehabilitation
Medicine Consultants, Psychiatrists, Psychologists, CBT Therapists, Physiotherapists and Occupational Therapists.
Processes are in place to offer patients an individualised approach to rehabilitation through the use of web based
platform, symptom tracking application , development of virtual groups and encouraging use of external resources
including ENO Breathe, Your COVID Recovery, NHS Yoga Platforms and we have linked locally with Age UK and
Generation Games initiatives. Patient feedback has been actively sought from the outset, ensuring that the patient
voice is always heard and listened to. So far, it has been overwhelmingly positive. Conclusion(s): Close collaboration
between multiple professions, Trusts and Organisations resulted in seamless care, patient satisfac tion and an excellent
model of service delivery. Further work is required to support the recognition of health inequalities, with specific focus
on BAME communities. We are in the process of collaborating with local GP's, inequality leads and local centres to
develop focus groups ensuring that these voices are heard, and plans established to ensure equitable services are
accessible to all. Impact: COVID has enabled us to break down barriers, both real and perceived, to establish a
successful and recognised service that can be used as a model of service delivery to demonstrate how other
conditions could be, and potentially should be, managed in the future. Funding acknowledgements: Work was not
funded.Copyright © 2021
URL: https://www.physiotherapyjournal.com/article/S0031-9406(21)00548-4/pdf
52. Vannorsdall TD, Brigham E, Fawzy A, et al. Cognitive Dysfunction, Psychiatric Distress, and Functional
Decline After COVID-19. Journal of the Academy of Consultation-Liaison Psychiatry. 2022;63(2):133-43.
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 ethnica lly 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
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requiring intensive care unit (ICU) stays displayed greater bread th 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. Copyright © 2021 Academy of Consultation -Liaison Psychiatry. Published by Elsevier Inc. All rights
reserved.
URL: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8591857/
53. Vejen M, Hansen EF, Al-Jarah BNI, et al. Hospital admission for COVID-19 pneumonitis - long-term
impairment in quality of life and lung function. European Clinical Respiratory Journal. 2022;9(1):2024735.
ABSTRACT: Background and Aim: Knowledge of long -term consequences of severe COVID-19 pneumonitis is of
outmost importance. Our aim was, therefore, to assess the long-term impact on quality of life and lung function in
adults hospitalized with severe COVID-19.
Methods: All patients hospitalized with COVID-19 pneumonitis at Copenhagen University Hospital-Hvidovre,
Denmark, were invited to participate in the study 4-5 months after discharge. Of the 160 invited 128 responded
positively (80%). Medical history and symptoms were assessed, and patients rated impact on quality of life and
functional status with EuroQol-5D-5L and Post Covid Functional Scale. Lung function was assessed by dynamic
spirometry and measurement of diffusing capacity.
Results: Fatigue, dyspnea, cough and cognitive dysfunction were the most common symptoms. Of 128 patients, 85%
had at least one symptom, and 51% reported two or more symptoms. Self-rated Quality of life was impaired assessed
by EuroQol 5D-5L, with dimensions 'Pain or discomfort' (61%) and 'Usual activities' (54%) mostly affected. Functional
status was significantly worse than before COVID-19 assessed by Post-COVID Functional Scale. Among lung function
parameters, diffusing capacity was most affected, with 45% having diffusing capacity < 80% of predicted.
Conclusion: Fatigue, respiratory symptoms and cognitive symptoms are highly common months after hospitalization
for severe COVID-19. Compared to pre-COVID-19, functional status and usual activities continued to be impaired. In
line with this, almost half of the patients were found to have impaired diffusing capacity. Copyright © 2022 The
Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
URL: https://pubmed.ncbi.nlm.nih.gov/35024101/
54. Weber B, Siddiqi H, Zhou G, et al. Relationship Between Myocardial Injury During Index Hospitalization for
SARS-CoV-2 Infection and Longer-Term Outcomes. Journal of the American Heart Association.
2022;11(1):e022010.
ABSTRACT: Background Myocardial injury in patients with COVID-19 is associated with increased mortality during
index hospitalization; however, the relationship to long-term sequelae of SARS-CoV-2 is unknown. This study
assessed the relationship between myocardial injury (high -sensitivity cardiac troponin T level) during index
hospitalization for COVID-19 and longer-term outcomes. Methods and Resu lts This is a prospective cohort of patients
who were hospitalized at a single center between March and May 2020 with SARS -CoV-2. Cardiac biomarkers were
systematically collected. Outcomes were adjudicated and stratified on the basis of myocardial injury. The study cohort
includes 483 patients who had high -sensitivity cardiac troponin T data during their index hospitalization. During index
hospitalization, 91 (18.8%) died, 70 (14.4%) had thrombotic complications, and 126 (25.6%) had cardiovascular
complications. By 12 months, 107 (22.2%) died. During index hospitalization, 301 (62.3%) had cardiac injury (high sensitivity cardiac troponin T14 ng/L); these patients had 28.6%, 32.2%, and 33.2% mortality during index
hospitalization, at 6 months, and at 12 month s, respectively, compared with 4.1%, 4.9%, and 4.9% mortality for those
with low -level positive troponin and 0%, 0%, and 0% for those with undetectable troponin. Of 392 (81.2%) patients
who survived the index hospitalization, 94 (24%) had at least 1 readmi ssion within 12 months, of whom 61 (65%) had
myocardial injury during the index hospitalization. Of 377 (96%) patients who were alive and had follow -up after the
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index hospitalization, 211 (56%) patients had a documented, detailed clinical assessment at 6 months. A total of 78 of
211 (37.0%) had ongoing COVID-19-related symptoms; 34 of 211 (16.1%) had neurocognitive decline, 8 of 211 (3.8%)
had increased supplemental oxygen requirements, and 42 of 211 (19.9%) had worsening functional status.
Conclusions Myocardial injury during index hospitalization for COVID-19 was associated with increased mortality and
may predict who are more likely to have postacute sequelae of COVID -19. Among patients who survived their index
hospitalization, the incremental mortality through 12 months was low, even among troponin-positive patients.
URL: https://pubmed.ncbi.nlm.nih.gov/34970914/
55. Whiteside DM, Basso MR, Naini SM, et al. Outcomes in post-acute sequelae of COVID-19 (PASC) at 6
months post-infection Part 1: Cognitive functioning. Clin Neuropsychol. 2022:1-23.
ABSTRACT: OBJECTIVE: Long-term cognitive sequelae of COVID-19 have not been extensively studied. This study
provides initial results on cognitive outcomes in Post-Acute Sequelae of COVID-19 (PASC). Participants and Methods:
This study examined 53 consecutive outpatients diagnosed with COVID -19. Four participants were excluded due to
performance validity test failure. All participants had positive COVID -19 tests, reported cognitive concerns, and
completed neuropsychological tests to assess performance validity, attention/working memory, processing speed,
memory, language, visual-spatial, executive functioning, motor, and emotional functioning. The sample was mostly
white (89.8%), female (83.7%), and never hospitalized (69.4%) for COVID -19.
RESULTS: Analyses indicated no mean scores in the Impaired range (>2 standard deviations [SD] below normative
mean) on objective cognitive testing and a low base rate of Impaired test scores. Higher (>20%) base rates of
Borderline performance (1-2 SDs below normative mean) were found on some measures. There was also evidence for
frequently elevated mean scores on mood measures which correlated with some cognitive measures an d the number
of Borderline scores per participants.
CONCLUSIONS: The results were noteworthy for infrequent Impaired scores, and significant correlations between
cognition and mood/anxiety measures, but not between cognitive performance and premorbid vascu lar risk factors,
psychiatric diagnoses, or COVID-19 disease severity. Results suggest that psychological distress was prominent in
PASC and related to objective cognitive performance, but objective cognitive performance was unrelated to cognitive
complaints. Other contributing factors may include fatigue/sleep issues. Neurologically based cognitive deficits were
not suggested by the results.During the COVID-19 pandemic, researchers and clinicians have gained considerable
knowledge of the SARS-CoV-2 virus that causes the COVID-19 illness. Research has implicated COVID-19 in a variety
of neurological and psychiatric issues (Taquet et al., 2021) including stroke, depression/anxiety, and more rarely
intracranial hemorrhage and psychotic disorders. Further, vari ous vascular risk factors such as hypertension, diabetes,
hyperlipidemia, and obstructive sleep apnea (OSA) have been associated with more severe COVID -19 symptoms
(Bauer et al., 2021; Luk et al., 2021; Mishra et al., 2020; Saxena et al., 2021). Additional ly, while many patients recover
from COVID-19 in a few weeks, a substantial number continue to experience physical (e.g., fatigue, shortness of
breath, cough, palpitations) and cognitive (e.g., "brain fog", concentration and memory complaints) symptoms for a
considerable period (Raveendran et al., 2021). It has also been suggested that patients themselves, via social media,
contributed to reifying the phenomenon of "Long COVID -19" or post-acute sequelae of SARS-CoV-2 infection (PASC;
Callard & Perego, 2021). However, very limited research exists that directly investigates the cognitive sequelae of
COVID-19 infection, particularly in the long term. The current study aims to address this limitation in the literature.
URL: https://pubmed.ncbi.nlm.nih.gov/35098861/
56. Wong-Chew RM, Rodriguez Cabrera EX, Rodriguez Valdez CA, et al. Symptom cluster analysis of long
COVID-19 in patients discharged from the Temporary COVID-19 Hospital in Mexico City. Therapeutic
Advances in Infectious Disease. 2022;9:20499361211069264.
ABSTRACT: Introduction: Several reports have emerged describing the long-term consequences of COVID-19 and its
effects on multiple systems.
Methods: As further research is needed, we conducted a longitudinal observational study to report the prevalence
and associated risk factors of the long-term health consequences of COVID-19 by symptom clusters in patients
discharged from the Temporary COVID-19 Hospital (TCH) in Mexico City. Self -reported clinical symptom data were
collected via telephone calls over 90 days post-discharge. Among 4670 patients, we identified 45 symptoms across
eight symptom clusters (neurological; mood disorders; systemic; respiratory; musculoskeletal; ear, nose, and t hroat;
dermatological; and gastrointestinal).
Results: We observed that the neurological, dermatological, and mood disorder symptom clusters persisted in >30%
of patients at 90 days post-discharge. Although most symptoms decreased in frequency between day 30 and 90,
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alopecia and the dermatological symptom cluster significantly increased (p < 0.00001). Women were more prone than
men to develop long-term symptoms, and invasive mechanical ventilation also increased the frequency of symptoms
at 30 days post-discharge.
Conclusion: Overall, we observed that symptoms often persisted regardless of disease severity. We hope these
findings will help promote public health strategies that ensure equity in the access to solutions focused on the long term consequences of COVID-19. Copyright © The Author(s), 2022.
URL: https://pubmed.ncbi.nlm.nih.gov/35059196/
57. Xie Y, Xu E, Bowe B, et al. Long-term cardiovascular outcomes of COVID-19. Nat Med. 2022;07:07.
ABSTRACT: The cardiovascular complications of acute coronavirus disease 2019 (COVID -19) are well described, but
the post-acute cardiovascular manifestations of COVID-19 have not yet been comprehensively characterized. Here we
used national healthcare databases from the US Department of Veterans Affairs to build a cohort of 153,760
individuals with COVID-19, as well as two sets of control cohorts with 5,637,647 (contemporary controls) and
5,859,411 (historical controls) individuals, to estimate risks and 1-year burdens of a set of pre-specified incident
cardiovascular outcomes. We show that, beyond the first 30 d after infection, individuals with COVID -19 are at
increased risk of incident cardiovascular disease spanning several categories, including cerebrova scular disorders,
dysrhythmias, ischemic and non -ischemic heart disease, pericarditis, myocarditis, heart failure and thromboembolic
disease. These risks and burdens were evident even among individuals who were not hospitalized during the acute
phase of the infection and increased in a graded fashion according to the care setting during the acute phase (non hospitalized, hospitalized and admitted to intensive care). Our results provide evidence that the risk and 1 -year
burden of cardiovascular disease in su rvivors of acute COVID-19 are substantial. Care pathways of those surviving the
acute episode of COVID-19 should include attention to cardiovascular health and disease. Copyright © 2022. This is a
U.S. government work and not under copyright protection in the U.S.; foreign copyright protection may apply.
URL: https://pubmed.ncbi.nlm.nih.gov/35132265/
58. Yelin D, Margalit I, Nehme M, et al. Patterns of Long COVID Symptoms: A Multi-Center Cross Sectional
Study. Journal of Clinical Medicine. 2022;11(4):09.
ABSTRACT: BACKGROUND: Long COVID has become a burden on healthcare systems worldwide. Research into the
etiology and risk factors has been impeded by observing all diverse manifestations as part o f a single entity. We
aimed to determine patterns of symptoms in convalescing COVID -19 patients.
METHODS: Symptomatic patients were recruited from four countries. Data were collected regarding demographics,
comorbidities, acute disease and persistent symptoms. Factor analysis was performed to elucidate symptom patterns.
Associations of the patterns with patients' characteristics, features of acute disease and effect on daily life were
sought.
RESULTS: We included 1027 symptomatic post-COVID individuals in the analysis. The majority of participants were
graded as having a non -severe acute COVID-19 (N = 763, 74.3%). We identified six patterns of symptoms: cognitive,
pain-syndrome, pulmonary, cardiac, anosmia-dysgeusia and headache. The cognitive pattern was th e major
symptoms pattern, explaining 26.2% of the variance; the other patterns each explained 6.5 -9.5% of the variance. The
cognitive pattern was higher in patients who were outpatients during the acute disease. The pain -syndrome pattern
was associated with acute disease severity, higher in women and increased with age. The pulmonary pattern was
associated with prior lung disease and severe acute disease. Only two of the patterns (cognitive and cardiac) were
associated with failure to return to pre-COVID occupational and physical activity status.
CONCLUSION: Long COVID diverse symptoms can be grouped into six unique patterns. Using these patterns in future
research may improve our understanding of pathophysiology and risk factors of persistent COVID, provide
homogenous terminology for clinical research, and direct therapeutic interventions.
URL: https://pubmed.ncbi.nlm.nih.gov/35207171/
59. Ahmed GK, Khedr EM, Hamad DA, et al. Long term impact of Covid-19 infection on sleep and mental
health: A cross-sectional study. Psychiatry Res. 2021;305:114243.
ABSTRACT: The long-term impact of the COVID-19 infection on mental health in people and its relation to the
severity is unclear. We aimed to study th e long-term effect of post-COVID-19 disease on sleep and mental health and
to detect possible relationship between severity of COVID -19 at onset and sleep and mental illness. We enrolled 182
participants 6 months post COVID-19 infection and grouped into non-severe(101),severe(60) and critical(20)
according to according to WHO guidance. All participants were assessed using Pittsburgh Sleep Quality Index ", Post
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traumatic stress disorder (PTSD) Checklist for DSM-5, and Symptom Checklist90 test. Only 8.8% had no psychiatric
symptoms while 91.2% had psychiatric symptoms as follow (poor sleep (64.8%), PTSD (28.6%), somatization (41.8%),
obsessive-compulsive (OCD) (19.8%), depression (11.5%), anxiety (28%), phobic-anxiety (24.2%), psychoticism
(17.6%)). Diabetes, oxygen support or mechanically ventilated were a risk for sleep impairment, while high
Neutrophil/lymphocyte ratio(NLR) was the only risk factor for PTSD. Other psychiatric illnesses had several risk factors:
being female, diabetes, oxygen support or mecha nically ventilated. Abnormal sleep, somatization and anxiety are the
most common mental illnesses in Post-Covid19. The critical group is common associated with PTSD, anxiety, and
psychosis. Being female, diabetic, having oxygen support or mechanically vent ilated, and high NLR level are more
vulnerable for mental illness in post COVID19. Copyright © 2021. Published by Elsevier B.V.
URL: https://pubmed.ncbi.nlm.nih.gov/34673325/
60. Aiyegbusi OL, Hughes SE, Turner G, et al. Symptoms, complications and management of long COVID: a
review. J R Soc Med. 2021;114(9):428-42.
ABSTRACT: Globally, there are now over 160 million confirmed cases of COVID -19 and more than 3 million deaths.
While the majority of infected individuals recover, a significant proportion continue to experience symptoms and
complications after their acute illness. Patients with 'long COVID' experience a wide range of physical and
mental/psychological symptoms. Pooled prevalence data sh owed the 10 most prevalent reported symptoms were
fatigue, shortness of breath, muscle pain, joint pain, headache, cough, chest pain, altered smell, altered taste and
diarrhoea. Other common symptoms were cognitive impairment, memory loss, anxiety and slee p disorders. Beyond
symptoms and complications, people with long COVID often reported impaired quality of life, mental health and
employment issues. These individuals may require multidisciplinary care involving the long -term monitoring of
symptoms, to identify potential complications, physical rehabilitation, mental health and social services support.
Resilient healthcare systems are needed to ensure efficient and effective responses to future health challenges.
URL: https://pubmed.ncbi.nlm.nih.gov/34265229/
61. Albu S, Rivas Zozaya N, Murillo N, et al. Multidisciplinary outpatient rehabilitation of physical and
neurological sequelae and persistent symptoms of covid-19: a prospective, observational cohort study. Disabil
Rehabil. 2021:1-8.
ABSTRACT: PURPOSE: This prospective, observational cohort study investigated the effects of multidisciplinary
rehabilitation of post Covid-19 sequelae and persistent symptoms and their impact on patients' functioning and
quality of life.
METHODS: From 58 patients referred for neurorehabilitation, 43 were eligible for and participated in the present
study. Before and after 8 weeks of rehabilitation, patients underwent physical, neuropsychological and respira tory
evaluations and assessment of functional independence, impact of fatigue and quality of life.
RESULTS: Forty of 43 individuals (52 +/- 11.4 years, 24 male) completed the rehabilitation program. Fatigue (87.5%),
dyspnea and/or shortness of breath (62.5%), and cognitive impairment (37.5%) were reported by both previously
hospitalized and home-confined patients. Neurological sequelae (35.5%) were present only in hospitalized patients.
After 8 weeks of rehabilitation, patients reported significant improvements in motor functional independence, upper
and lower limb functionality, impact of fatigue on daily activities, respiratory muscle strength, cognitive performance,
and quality of life.
CONCLUSIONS: Post Covid-19 patients present with heterogeneous neurological, physical, and respiratory
impairments requiring a multidisciplinary rehabilitation approach to reduce disability and improve functionality and
quality of life. A comprehensive assessment of clinical profiles and responses to rehabilitation may faci litate the
identification of rehabilitation candidates and help to design effective rehabilitation interventions.Implication for
rehabilitationPost Covid-19 patients present multiple, heterogeneous neurological, physical and respiratory
impairments that are observed in both previously hospitalized and home-confined patients.Eight weeks of
multidisciplinary rehabilitation may significantly reduce disability and improve functionality and quality of life.A
comprehensive assessment of their clinical profile and response to rehabilitation may facilitate the identification of
rehabilitation candidates and help to design more effective rehabilitation interventions.
URL: https://pubmed.ncbi.nlm.nih.gov/34559592/
62. Attauabi M, Dahlerup JF, Poulsen A, et al. Outcomes and long-term effects of COVID-19 in patients with
inflammatory bowel diseases - a Danish prospective population-based cohort study with individual-level data.
J Crohns Colitis. 2021;10:10.
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ABSTRACT: BACKGROUND AND AIMS: The health consequences of the coronavirus disease 2019 (COVID -19) among
patients with ulcerative colitis (UC) and Crohn's disease (CD) remain largely unknown. We aimed to investigate
outcomes and long-term effects of COVID-19 in patients with UC or CD.
METHODS: We conducted a prospective, population -based study covering all Danish patients with CD or UC and
confirmed COVID-19 between January 28th, 2020 and April 1st, 2021, through medical records and questionnaires.
RESULTS: All 319 patients with UC and 197 patients with CD who developed COVID -19 in Denmark were included in
this study and compared with the Danish background population with COVID -19 (N=230,087). A significantly higher
risk of COVID-19-related hospitalization was observed among patients with UC (N=46(14.4%), RR=2.49 (95%CI 1.913.26)) and CD (N=24(12.2%), RR=2.11 (95%CI 1.45-3.07)) as compared with the background population (N=13,306
(5.8%)). A similar pattern was observed for admission to intensive care (UC: N=8 (2.51%), RR=27.88 (95%CI 13.8856.00); CD: N=3 (1.52%), RR=16.92 (95%CI 5.46-52.46)). After a median of 5.1 months (IQR 4.5-7.9), 58 (42.3%) and 39
(45.9%) patients with UC and CD, reported persisting symptoms which were independently associated with
discontinuation of immunosuppressive therapies during COVID -19 (OR=1.50 (95%CI 1.07-10.22), p=0.01) and severe
COVID-19 (OR=2.76 (95%CI 1.05-3.90), p=0.04), but not with age nor presence of comorbidities.
CONCLUSION: In this population -based study of 516 patien ts with IBD and COVID-19, 13.6% needed hospitalization
and 2.1% required intensive care. Furthermore, sequelae were frequent affecting 43.7% of COVID -19 infected. These
findings might have implications for planning the healthcare of patients in the post -COVID-19 era. Copyright © The
Author(s) 2021. Published by Oxford University Press on behalf of European Crohn's and Colitis Organisation. All
rights reserved. For permissions, please email: journals.permissions@oup.com.
URL: https://pubmed.ncbi.nlm.nih.gov/34755858/
63. Bek LM, Huijts S, Vlake JH, et al. Symptoms persisting after hospitalization for COVID-19: 12 months
interim results of the COFLOW study. medRxiv. 2021;13.
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. 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 cluster s. 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.
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.
URL: https://www.medrxiv.org/content/10.1101/2021.12.11.21267652v1
64. 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.
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:
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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 abnormali ties. 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).
URL: https://pubmed.ncbi.nlm.nih.gov/34811387/
65. Bouteleux B, Henrot P, Ernst R, et al. Respiratory rehabilitation for Covid -19 related persistent dyspnoea: A
one-year experience. Respir Med. 2021;189:106648.
ABSTRACT: BACKGROUND: Growing consideration is emerging regarding the burden of persisting sequelae after
SARS-CoV-2 infection. Out-patients exhibiting long Covid may benefit from ambulatory rehabilitation which is, to
date, poorly documented.
METHODS: A longitudinal follow -up over a one-year period was conducted in two ambulatory rehabilitation
structures in order to describe the characteristics of real -life patients referred with Covid-19 sequelae and their
evolution over the course of rehabilitation.
RESULTS: 39 consecutive patients were included from April 1st, 2020 to April 1st , 2021. Patients were middle-aged (48
+/- 15yr), without comorbidities, and mostly mild to moderate SARS-CoV-2 infection (25(64%) not requiring
hospitalisation). Rehabilitation referral was considered with a median delay of 73[34 -178] days after disease on set.
Most prevalent symptoms were dyspnoea (n = 35(90%)) and fatigue (n = 30(77%)). Hyperventilation syndrome was
highly frequent (n = 12(34%)). 29(74%) patients presented with prolonged functional sequelae, which was associated
with younger age (43 +/- 14 vs. 50 +/- 10yr; p = 0.002), greater prevalence of hyperventilation syndrome (n =
12(41%) vs. 0(0%); p = 0.255) and poorer quality of life (VQ-11; 31 +/- 10 vs. 23 +/- 9; p = 0.030). Over the course of
rehabilitation, exertional dyspnoea, 6-min walking distance, 3-min sit-to-stand test, hyperventilation syndrome
prevalence and quality of life significantly improved.
CONCLUSION: Hyperventilation is frequent in long Covid and may explain persistent dyspnoea as well as altered
quality of life. Our data support screening of hyperventilation syndrome and functional impairment in mild Covid -19
out-patients as both of these components may improve with ambulatory rehabilitation. Copyright © 2021 Elsevier
Ltd. All rights reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/34689061/
66. Bowe B, Xie Y, Xu E, et al. Kidney Outcomes in Long COVID. J Am Soc Nephrol. 2021;32(11):2851 -62.
ABSTRACT: BACKGROUND: COVID-19 is associated with increased risk of post-acute sequelae involving pulmonary
and extrapulmonary organ systems-referred to as long COVID. However, a detailed assessment of kidney outcomes in
long COVID is not yet available.
METHODS: We built a cohort of 1,726,683 US Veterans identified from March 1, 2020 to March 15, 2021, including
89,216 patients who were 30-day survivors of COVID-19 and 1,637,467 non -infected controls. We examined risks of
AKI, eGFR decline, ESKD, and major adverse kidney events (MAKE). MAKE was defined as eGFR decline >=50%, ESKD,
or all-cause mortality. We used inverse probability-weighted survival regression, adjusting for predefined
demographic and health characteristics, and algorithmically selected high -dimensional covariates, including
diagnoses, medications, and laboratory tests. Linear mixed models characterized intra-individual eGFR trajectory.
RESULTS: Beyond the acute illness, 30-day survivors of COVID-19 exhibited a higher risk of AKI (aHR, 1.94; 95% CI,
1.86 to 2.04), eGFR decline >=30% (aHR, 1.25; 95% CI, 1.14 to 1.37), eGF R decline >=40% (aHR, 1.44; 95% CI, 1.37 to
1.51), eGFR decline >=50% (aHR, 1.62; 95% CI, 1.51 to 1.74), ESKD (aHR, 2.96; 95% CI, 2.49 to 3.51), and MAKE (aHR,
1.66; 95% CI, 1.58 to 1.74). Increase in risks of post-acute kidney outcomes was graded according to the severity of
the acute infection (whether patients were non-hospitalized, hospitalized, or admitted to intensive care). Compared
with non-infected controls, 30-day survivors of COVID-19 exhibited excess eGFR decline (95% CI) of -3.26 (-3.58 to 2.94), -5.20 (-6.24 to -4.16), and -7.69 (-8.27 to -7.12) ml/min per 1.73 m2 per year, respectively, in non -hospitalized,
hospitalized, and those admitted to intensive care during the acute phase of COVID -19 infection.
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CONCLUSIONS: Patients who survived COVID-19 exhibited increased risk of kidney outcomes in the post -acute phase
of the disease. Post-acute COVID-19 care should include attention to kidney disease. Copyright © 2021 by the
American Society of Nephrology.
URL: https://pubmed.ncbi.nlm.nih.gov/34470828/
67. Brodsky M. Post-COVID-19 Long Hauler Clinical Program: Change in Health-Related Quality-of-Life. Global
Advances in Health & Medicine. 2021;10:21649561211059082.
ABSTRACT: Background and Objective: An Integrative Medicine Center created a post -COVID-19 myalgiac
encephalomyelitis (ME) program in response to a July 2020 Centers for Disease Control and Prevention document
that described fatigue and other functional symptoms. Th e objective is to present process improvement data on
change in health-related quality-of-life (HRQOL) in patients who participated in the "long hauler" program.
Methods: For process improvement purposes, 39 consecutive patients who participated in the pos t-COVID-19 ME
program from August 2020-August 2021 were asked to complete the 12-Item Short Form Survey (SF-12) before
treatment and a month later.
Results: Twelve participants (31%) completed a baseline and follow -up survey. Mean SF-12 physical component
summary scores improved 5 (SD 9) and mental component summary scores improved 4 (SD 9) in patients who
completed baseline and follow-up surveys. Case studies of two patients who completed the SF -12 at baseline and
after 4 weekly treatments illustrate the p rogram's standardized treatment approach.
Conclusion: Data collected for process improvement reasons describe changes in HRQOL for participants in a post COVID-19 ME program. Follow -up practice-based clinical trials may discern optimal approaches for patie nts with this
chronic condition. Copyright © The Author(s) 2021.
URL: https://pubmed.ncbi.nlm.nih.gov/35174003/
68. Chand S, Kapoor S, Naqvi A, et al. Long-Term Follow up of Renal and Other Acute Organ Failure in
Survivors of Critical Illness Due to Covid-19. J Intensive Care Med. 2021:8850666211062582.
ABSTRACT: BACKGROUND: Little is known about the long -term health sequelae and outcomes of various organ
failures in ICU survivors of Covid-19. The aim of our research was to study the characteristics of 120-day ICU survivors
of the initial pandemic surge and report their long term (>6 months) outcomes.
METHODS: We conducted a telephone questionnaire-based follow up study of 120- day survivors of Covid-19
admitted to ICUs at Montefiore Medical Center, Bronx, NY from 3/10/2020 to 4/11/2020. The study period was 2
months (11/1/2020-12/31/2020).
RESULTS: 126 out of 300 (42%) survived to 120-days post-hospital discharge. The median age of survivors was 54 (4761) years. Seventy-eight (62%) patients developed acute kidney injury (AKI); thirty-five (44.9%) of them required renal
replacement therapy (RRT). One hundred -five (83.3%) required invasive mechanical ventilation; ten of them required
tracheotomy. 103 (81.7%) completed the telephone questionnaire-based study, at a median (IQR) of 216.5 (200-234.5)
days after hospital discharge. 29 (28.2%) patients reported persistent shortness of breath, 24, (23.3%) complained of
persistent cough, and persistent anosmia in 9 (8.8%). AKI resolved completely in 58 (74.4%) patients. Of 35 AKI
patients who required initiation of RRT during hospitalization, 27 (77%) were liberated from RRT and 20 (57%) had
resolution of AKI. Of 20 patients without AKI resolution, 12 develop ed chronic kidney disease, whereas 8 still require
RRT. Thirty-three (32.4%) patients developed post-traumatic stress disorder (PTSD) and 10 (11.8%) reported major
depression. Many of the patients (68%) regained baseline functional status. Readmissions occ urred in 22.3% patients
within first 6 months after discharge.
CONCLUSION: Persistent symptoms of long Covid have been reported in ICU survivors of Covid -19 for extended
durations. Outcomes of Covid-19 associated acute kidney injury are excellent. There is a high incidence of PTSD and
depression in COVID-19 ICU survivors. Functional outcomes are good, but these patients remain at increased risk of
hospital readmission.
URL: https://pubmed.ncbi.nlm.nih.gov/34918990/
69. Chu M, Gopikrishna D, Rocke J, et al. Implementing a COVID-19 specialist smell clinic: experience at the
Wrightington, Wigan and Leigh Teaching Hospitals (WWL), NHS Foundation Trust, United Kingdom. Med J
Malaysia. 2021;76(Suppl 4):9-13.
ABSTRACT: INTRODUCTION: It is clear that a proportion of patients continue to suffer long-lasting symptoms
following acute infection with coronavirus disease 2019 (COVID -19). Persistent olfactory dysfunction is one of the
commonest complaints reported in the condition colloquially known as long COVID (now known as post -acute
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sequelae of SARS-CoV-2 infection (PASC)). The prevalence, risk factors and clinical course of long COVID olfactory
dysfunction are not yet well understood. At present, the main stay of treatment is olfactory training. Quantitative
olfactory testing and impacts on patient quality of life have not been widely studied. This study describes our
experiences at Wrightington, Wigan and Leigh Teaching Hospitals, UK (WWL) of est ablishing a COVID-19 smell clinic,
along with preliminary data on patient demographics, baseline smell test scores and quality of life questionnaire
scores before olfactory training.
METHODS: We piloted a COVID-19 smell clinic. We recorded patient demograp hics and clinical characteristics then
performed clinical assessment of each patient. Quantitative measurements of olfactory dysfunction were recorded
using the University of Pennsylvania Smell Identification Test (UPSIT). We measured the impact of olfacto ry
dysfunction on patient quality of life using the validated English Olfactory Disorders Questionnaire (eODQ).
RESULTS: 20 patients participated in the clinic. 4 patients were excluded from analysis due to missing data. Median
age was 35 years. 81% (n=13) of the participants were female. 50% (n=8) of patients suffered with a combination of
anosmia/ageusia and parosmia, whilst 43% (n=7) of patients suffered with anosmia/ageusia without parosmia. Almost
all the patients registered UPSIT scores in keeping wit h impaired olfaction. Patient scores ranged from 22 to 35, with
the median score at 30. All patients reported that their olfactory dysfunction had an impact on their quality of life. The
median eODQ score reported was 90, with scores ranging from 42 to 169 out of a maximum of 180.
CONCLUSION: We have demonstrated that it is simple and feasible to set up a COVID -19 smell clinic. The materials
are inexpensive, but supervised completion of the UPSIT and eODQ is time -consuming. Patients demonstrate reduced
olfaction on quantitative testing and experience significant impacts on their quality of life as a result. More research is
needed to demonstrate if olfactory training results in measurable improvements in smell test scores and quality of life.
URL: https://pubmed.ncbi.nlm.nih.gov/34558550/
70. 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.
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 COVID19 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/antibod y positive; 1020) or 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 sympt oms 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 cluster s, 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 experienci ng 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 Sa insbury Wellcome center,
UCL). Copyright © 2021 The Authors.
URL: https://pubmed.ncbi.nlm.nih.gov/34308300/
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71. Delbressine JM, Machado FVC, Goertz YMJ, et al. The Impact of Post-COVID-19 Syndrome on SelfReported Physical Activity. International Journal of Environmental Research & Public Health [Electronic
Resource]. 2021;18(11):03.
ABSTRACT: Background: A subgroup of patients recovering from COVID -19 experience persistent symptoms,
decreased quality of life, increased dependency on others for personal care and impaired performance of activities of
daily living. However, the long-term effects of COVID-19 on physical activity (PA) in this subgroup of patients with
persistent symptoms remain unclear. Methods: Demographics, self-reported average time spent walking per week, as
well as participation in activities pre-COVID-19 and after three and six months of follow-up were assessed in members
of online long-COVID-19 peer support groups. Results: Two hundred thirty-nine patients with a confirmed COVID-19
diagnosis were included (83% women, median (IQR) age: 50 (39-56) years). Patients reported a significantly decreased
weekly walking time after three months of follow-up (three months: 60 (15-120) min. vs. pre-COVID-19: 120 (60-240)
min./week; p < 0.05). Six months after the onset of symptoms walking time was still significantly lower compared to
pre-COVID-19 but significantly increased compared to three months of follow-up (three months: 60 (15-120) min. vs.
six months: 90 (30-150) min.; p < 0.05). Conclusions: Patients who experience persistent symptoms after COVID -19
may still demonstrate a significantly decreased walking time six months after the onset of symptoms. More research is
needed to investigate long-term consequences and possible treatment options to guide patients during the recovery
fromCOVID-19.
URL: https://pubmed.ncbi.nlm.nih.gov/34205086/
72. d'Ettorre G, Gentilini Cacciola E, Santinelli L, et al. Covid-19 sequelae in working age patients: A systematic
review. J Med Virol. 2021;16:16.
ABSTRACT: Despite the SARS-CoV-2 pandemic not yet being under control, post-Covid-19 syndrome is already a
challenging topic: long-term multiorgan sequelae, although increasingly described, have not yet been systematized.
As post-Covid-19 syndrome can significantly impact both the working capacity and the relationship life of surviving
patients, we performed a systematic review of the evidence publ ished over the last year and currently available in
medical literature search databases (MEDLINE/Pubmed) and searching clinical trial registries, to evaluate the available
evidence among workers. From 31 publications that initially matched inclusion criter ia, 13 studies have been
considered suitable for relevance and age of subjects. A wide range of patients (16% -87%) have post-Covid
syndrome; pneumological and neuropsychological symptoms were the most common disorders reported. The most
frequent organic sequel found in post-Covid patients was pulmonary fibrosis. The number of symptoms during acute
SARS-CoV-2 infection, severity of the disease, and high serum levels of d -dimer were related to high risk of postCovid syndrome. In conclusion, post-Covid-19 syndrome can significantly impact the health conditions of surviving
patients. Rehabilitation and follow-up in multidisciplinary rehabilitation programs should be considered for working age patients. Copyright © 2021 Wiley Periodicals LLC.
URL: https://pubmed.ncbi.nlm.nih.gov/34655247/
73. Dun Y, Liu C, Ripley-Gonzalez JW, et al. Six-month outcomes and effect of pulmonary rehabilitation
among patients hospitalized with COVID-19: a retrospective cohort study. Ann Med. 2021;53(1):2099-109.
ABSTRACT: BACKGROUND: Patients appear to maintain sequelae post -coronavirus disease 2019 (COVID-19)
affecting daily life and physical health. We investigated the changes in and the effects of pulmonary rehabilitation (PR)
on exercise capacity and immunology six months after COVID -19 hospitalization.
METHODS: This retrospective cohort reviewed 233 COVID -19 patients admitted from 17 January 2020 to 29 February
2020. Ninety-eight patients who completed 2-week and 6-month follow-ups and tests were included. Among 98
patients, 27 completed at least five sessions of PR at the First Hospital of Changsha, China, during the 6 -month
convalescence were allocated to the PR group; the reminder who had not performed any PR were assi gned to the
control group. The primary outcome was the change in six-minute walk distance (6-MWD) between the 2-week and
6-month follow -ups, which was assessed via analysis of covariance with a covariate of propensity score that adjusted
for the potential confounders. Secondary outcomes were the changes in 6-MWD, SARS-CoV-2 immunoglobulins, Tlymphocytes and blood chemistry, which were evaluated via paired tests.
RESULTS: Participants' ages ranged from 19 to 84 years (M = 47, standard deviation (SD)=15) 45. 9% identified as
male. During the 6-month convalescence, 6-MWD increased 27.0%, with a mean [95% CI] of 113 [92-134] m (p <
.001). SARS-CoV-2 IgG and IgM decreased 33.3% (p = .002) and 43.8% (p = .009), CD4+ T cells increased 7.9% (p =
.04), and the majority of blood chemistry significantly changed. The patients in the PR group acquired a greater
increase in 6-MWD than those in control (unadjusted, 194 [167-221] m, p < .001; adjusted, 123 [68-181] m, p < .001),
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dose-responsiveness of PR on 6-MWD was observed (p < .001). No differences in immunity variables and blood
chemistry were observed between groups.
CONCLUSIONS: These findings suggest PR may be a strategy to promote the improvement of exercise capacity after
COVID-19.
URL: https://pubmed.ncbi.nlm.nih.gov/34766857/
74. Elkan M, Dvir A, Zaidenstein R, et al. Patient-Reported Outcome Measures After Hospitalization During the
COVID-19 Pandemic: A Survey Among COVID-19 and Non-COVID-19 Patients. Int J Gen Med. 2021;14:4829 36.
ABSTRACT: Background: Many people recovering from COVID-19 suffer from long-term sequelae. The objective of
this study was to assess health -related quality of life (HRQoL) in COVID-19 patients several months after discharge.
Methods: We conducted a retrospective cross-sectional case-control study on COVID-19 and non-COVID-19
pneumonia patients admitted to Shamir Medical Center, Israel (03-07/2020). In the months following discharge,
patients were invited to participate in a survey and fill the RAND-36 questionnaire. Patients' characteristics and
comorbidities were extracted from electronic charts.
Results: Among 66 COVID-19 participants, the median age was 58.5 (IQR 49.8-68.3), 56.1% were female, and 36.4%
were obese. The median length of stay was 7 days (IQR 4-10). Patient-reported outcome measures were reported at a
median follow -up of 9-months (IQR 6-9). Pain, general health, vitality, and health change had the lowest scores (67.5,
60, 57.5, and 25, respectively). Matching to patients hospitalized with pneumonia due to other pathogens was
performed on 42 of the COVID-19 patients. Non-COVID-19 patients were more frequently current or past smokers
(50% vs 11.9%, p < 0.01) and suffered more often from chronic lung disease (38.1% vs 9.5%, p = 0.01). The score for
health change was significantly lower in the COVID-19 group (25 vs 50, p < 0.01).
Conclusion: Post COVID-19 patients continue to suffer from an assortment of symptoms and perceive a deterioration
in their health many months after hospitalization. This emphasizes the importance of prolonged medical follow -up in
this population, and the need for additional research to better understand this novel disease's long -term effects.
Copyright © 2021 Elkan et al.
URL: https://pubmed.ncbi.nlm.nih.gov/34471377/
75. Evering TH, Sanusi B, Jilg N, et al. Prevalence and characteristics of post-acute sequelae of SARS-CoV-2
(PASC) in non-hospitalized persons with COVID-19 enrolled in a clinical trial of early treatment (ACTIV-2).
Antivir Ther. 2021;26(1 SUPPL):8.
ABSTRACT: Objectives/aim: Many persons with SARS-CoV-2 experience clinical symptoms beyond acute infection,
often termed 'long COVID' or 'post-acute sequelae of SARSCoV- 2 infection (PASC)'. PASC studies embedded within
COVID-19 therapeutics trials provide a unique opportunity to describe the incidence, symptom burden, and impact of
different antiviral therapies on PASC prevalence. Method(s): ACTIV -2 evaluates the safety and efficacy of
investigational agents for the treatment of non -hospitalized adults with mild to moderate COVID-19 in a Phase 2/3
platform trial. In the inaugural Phase 2 portion, participants in the US were randomized within 10 days of symptom
onset and a positive test for SARS-CoV-2 to receive the SARS-CoV-2 anti-spike monoclonal antibody bamlanivimab or
placebo as a single infusion at 7,000 mg (n=94) or 700 mg (n=225). In a subsequent single -arm open-label study,
1059 participants received 700 mg of bamlanivimab. Participants completed a 13-symptom daily diary from
enrollment through day 28. A long-term (LT) symptom diary with 14 additional symptoms was introduced after the
study was underway and a subset of individuals completed th ese during follow-up every 12 weeks starting at week 12
on study.We report initial findings from available week 24 data. Result(s): 605 participants enrolled August 2020 to
February 2021 completed the LT diary at their 24-week visit (Phase 2: 7000 mg versu s placebo (n=25); 700 mg versus
placebo (n=68); open-label cohort: 700 mg (n=512)). Median age of respondents was 50 years (quartiles: 39, 60), 51%
were female, 5% Black/African American, and 35% Hispanic/ Latino.At study enrollment, 53%reported at least 1 highrisk comorbidity, and 0.3% were vaccinated against COVID -19. By week 24, 14% (87/605) of respondents self -reported
that they had not returned to their pre-COVID-19 health with most common symptoms in this group being fatigue
and smell disorder (45% and 36%, respectively). Other symptoms included breathing difficulties (30%), taste disorders
(25%), musculoskeletal pain (26%) or weakness (23%), and cognitive complaints including difficulty
concentrating/thinking (30%), difficulty reasoning and solving p roblems (21%), memory loss (25%) and insomnia
(23%). Most reported their symptoms as 'mild'. 57% (50/87) reported the presence of three or more PASC symptoms
at week 24. Exploratory analyses have not shown differences in rates of reported PASC symptoms bet ween
bamlanivimab and placebo groups. Conclusion(s)/discussion: In this study of outpatients with mild to moderate
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COVID-19, 14% reported that they had not returned to pre-COVID-19 health by 24 weeks after initial SARS-CoV-2
infection, with generally mild but multiple symptoms and no obvious differences between those treated with
bamlanivimab versus placebo. Larger placebo -controlled studies within ACTIV-2 will allow us to further assess the
potential for early antiviral therapies to mitigate PASC.
URL: https://journals.sagepub.com/doi/full/10.1177/13596535211063242
76. Fernandez-de-Las-Penas C, Florencio LL, Gomez-Mayordomo V, et al. Proposed integrative model for postCOVID symptoms. Diabetes Metab Syndr. 2021;15(4):102159.
ABSTRACT: BACKGROUND AND AIMS: To propose an integrative model for post -COVID symptoms by considering
the absence/presence of previous symptomatology.
METHODS: We searched different databases for original articles and reviews on post-COVID symptoms.
RESULTS: The first consideration is to define which symptoms are of "new -onset" (symptoms never experienced by a
patient before COVID-19 and experienced the first time after) and which symptoms are "exacerbated" (symptoms
experienced by a patient prior to COVID-19 but aggravated later) after infection. The second consideration includes
defining "persistent" (symptoms experienced at the acute phase and continuing af ter without remission period) and
"delayed-onset" (symptoms not experienced at the acute phase of the infection but appearing after a "latency
period"). This model integrates predisposing individual factors, biological factors associated to the severity of disease,
hospitalization/treatment factors, and outbreak surrounding factors which may promote post -COVID.
CONCLUSION: Since current literature on post-COVID is heterogeneous, this integrative model could help to a better
characterization of long-COVID. Copyright © 2021 Diabetes India. Published by Elsevier Ltd. All rights reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/34186367/
77. Fink TT, Marques HHS, Gualano B, et al. Persistent symptoms and d ecreased 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, anthropometr ic 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%), t iredness (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 inde x (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.
URL: https://pubmed.ncbi.nlm.nih.gov/34852145/
78. Frontera JA, Lewis A, Melmed K, et al. Prevalence and Predictors of Prolonged Cognitive and Psychological
Symptoms Following COVID-19 in the United States. Front Aging Neurosci. 2021;13:690383.
ABSTRACT: Background/Objectives: Little is known regarding the prevalence and predictors of prolonged cognitive
and psychological symptoms of COVID-19 among community-dwellers. We aimed to quantitatively measure self reported metrics of fatigue, cognitive dysfunction, anxiety, depression, and sleep and identify factors associated with
these metrics among United States residents with or without COVID -19.

Evidence Search Report: EPM210602v2 ESR

36

Methods: We solicited 1000 adult United States residents for an online survey conducted February 3 -5, 2021 utilizing
a commercial crowdsourcing community research platform. The platform curates eligible participants to approximate
United States demographics by age, sex, and race proportions. COVID -19 was diagnosed by laboratory testing and/or
by exposure to a known positive contact with subsequent typical symptoms. Prolonged COVID -19 was self-reported
and coded for those with symptoms >= 1 month following initial diagnosis. The primary outcomes were NIH
PROMIS/Neuro-QoL short-form T-scores for fatigue, cognitive dysfunction, anxiety, depression, and sleep compared
among those with prolonged COVID-19 symptoms, COVID-19 without prolonged symptoms and COVID-19 negative
subjects. Multivariable backwards step -wise logistic regression models were constructed to predict abnormal NeuroQoL metrics.
Results: Among 999 respondents, the average age was 45 years (range 18 -84), 49% were male, 76 (7.6%) had a history
of COVID-19 and 19/76 (25%) COVID-19 positive participants reported prolonged symptoms lasting a median of 4
months (range 1-13). Prolonged COVID-19 participants were more often younger, female, Hispanic, and had a history
of depression/mood/thought disorder (all P < 0.05). They experienced significantly higher rates of unemployment and
financial insecurity, and their symptoms created greater i nterference with work and household activities compared to
other COVID-19 status groups (all P < 0.05). After adjusting for demographics, past medical history and stressor
covariates in multivariable logistic regression analysis, COVID -19 status was independently predictive of worse NeuroQoL cognitive dysfunction scores (adjusted OR 11.52, 95% CI 1.01-2.28, P = 0.047), but there were no significant
differences in quantitative measures of anxiety, depression, fatigue, or sleep.
Conclusion: Prolonged symptoms occurred in 25% of COVID-19 positive participants, and NeuroQoL cognitive
dysfunction scores were significantly worse among COVID-19 positive subjects, even after accounting for
demographic and stressor covariates. Fatigue, anxiety, depression, and sleep scores did not differ between COVID-19
positive and negative respondents. Copyright © 2021 Frontera, Lewis, Melmed, Lin, Kondziella, Helbok, Yaghi,
Meropol, Wisniewski, Balcer and Galetta.
URL: https://pubmed.ncbi.nlm.nih.gov/34349633/
79. Giurgi-Oncu C, Tudoran C, Pop GN, et al. Cardiovascular Abnormalities and Mental Health Difficulties
Result in a Reduced Quality of Life in the Post-Acute COVID-19 Syndrome. Brain Sciences. 2021;11(11):02.
ABSTRACT: (1) Background: Post-acute COVID-19 syndrome, characterized by persisting symptoms up to 12 weeks
after the acute illness, impairs numerous people's physical and mental health. (2) Methods: 64 inpatients and 79
outpatients, aged under 55 years, with post-acute COVID-19, were evaluated by a transthoracic echocardiography
(TTE), mental health examination, Quality of Life (QoL) questionnaire, post -COVID-19 functional status scale (PCFS)
and Hospital Anxiety and Depression Scale (HADS). (3) Results: all inpatients had mild/moderate pulmonary injury
during acute COVID-19, in contrast to 37.97% of outpatients. Inpatients who reported an average of 5 persisting
symptoms, had, predominantly, level 3 PCFS and a median QoL of 62, compared to outpatients, who re ported an
average of 3 symptoms, level 1 PCFS and a median QoL score of 70. Increased pulmonary artery pressure was
detected in 28.11% of inpatients, compared to 17.72% of outpatients, while diastolic dysfunction was diagnosed in
28.12% of inpatients, in comparison with 20.25% of outpatients (p = 0.02). Abnormal systolic function was assessed in
9.37% of inpatients, and 7.58% of outpatients. According to the HADS depression subscale, 46.87% of inpatients and
27.84% of outpatients had clinical depression. Co ncomitantly, anxiety was detected in 34.37% of inpatients and 40.5%
of outpatients (4) Conclusions: cardiovascular and mental health difficulties were frequently detected in patients with
post-acute symptoms of COVID-19, which correlated with the number an d intensity of persisting symptoms and
reduced QoL scores.
URL: https://pubmed.ncbi.nlm.nih.gov/34827455/
80. 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 Network Open. 2021;4(10):e2128568.
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
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for abstracting data were followed and performed independently by 2 reviewers. Quality was asse ssed 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 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 in cluded 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 mobi lity 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://pubmed.ncbi.nlm.nih.gov/34643720/
81. 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 fro m 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
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 showin g 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 reversi ng some of the problems faced by people
living with the long-term effects of COVID-19.
URL: https://pubmed.ncbi.nlm.nih.gov/34939506/
82. 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.
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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 heal th 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 t hat 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://pubmed.ncbi.nlm.nih.gov/34355349/
83. Huang L, Xu X, Zhang L, et al. Post-traumatic Stress Disorder Symptoms and Quality of Life of COVID-19
Survivors at 6-Month Follow-Up: A Cross-Sectional Observational Study. Frontiers in psychiatry Frontiers
Research Foundation. 2021;12:782478.
ABSTRACT: Background: Post-traumatic stress disorder (PTSD) is the most common psychiatric sequelae among
novel coronavirus disease (COVID-19) patients. The aim of this study was to determine the prevalence of PTSD
symptoms, PTSD-related factors, and its relationship with quality of life at long -term follow-up in hospitalized COVID19 survivors. Methods: A cross-sectional study was undertaken to evaluate the health consequences of hospitalized
COVID-19 survivors. All participants were interviewed face-to-face through a series of questionnaires: a researcherdeveloped symptom questionnaire, the Post-traumatic Stress Disorder Checklist-Civilian Version, the Generalized
Anxiety Disorder 7-item, and the 36-item Short Form. Results: A total of 574 participants were enrolled with an
average age of 57 years. The median follow -up time post-discharge was 193.9 days (SD = 15.32). Among the
participants, 77.9% of survivors presented with at least one symptom, where fatigu e or muscle weakness (47.9%) was
reported the most frequently, followed by chest distress (29.4%) and sleep difficulty (29.4%). The prevalence of PTSD
was 11.15% [95% confidence interval (CI): 8.56, 13.73] with a cut -off score of 44. Factors such as respiratory symptoms
[odds ratio (OR): 3.53; 95% CI: 1.68-7.42], anxiety (OR: 14.64; 95% CI: 7.09-30.21), and sleep difficulty (OR: 2.17; 95% CI:
1.14-4.16) were positively related to PTSD. Those COVID-19 survivors with potential PTSD had significantly lower
quality of life than those without (P < 0.05). Conclusion: Our study illustrated that a significant number of COVID -19
survivors were suffering from physical or mental distress to varying degrees at 6 months post -discharge. People with
PTSD were more likely to experience persistent respiratory symptoms and sleep difficulty, as well as anxiety and a
decreased quality of life. Such survivors require greater attention to their mental health, particularly the PTSD
symptoms at the early phase, which may play an imp ortant role in the recovery of both the physical and psychological
health of COVID-19 survivors. Copyright © 2022 Huang, Xu, Zhang, Zheng, Liu, Feng, Hu, Lin, Xi, Wang, Lin, Zhou, He,
Weng, Deng, Ding, Guo and Zhang.
URL: https://pubmed.ncbi.nlm.nih.gov/35082700/
84. 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.
Journal of Clinical Medicine. 2021;10(24):16.
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 C oronavirus Research Database, LitCOVID, and
Google Scholar between January and April 2021, and manual search for relevant citations from review articles.
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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 spi rometry (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://pubmed.ncbi.nlm.nih.gov/34945213/
85. Jiang DH, Roy DJ, Gu BJ, et al. Postacute Sequelae of Severe Acute Respiratory Syndrome Coronavirus 2
Infection: A State-of-the-Art Review. JACC. 2021;6(9):796-811.
ABSTRACT: The vast majority of patients (>99%) with severe acute respiratory syndrome coronavir us 2 survive
immediate infection but remain at risk for persistent and/or delayed multisystem. This review of published reports
through May 31, 2021, found that manifestations of postacute sequelae of severe acute respiratory syndrome
coronavirus 2 infection (PASC) affect between 33% and 98% of coronavirus disease 2019 survivors and comprise a
wide range of symptoms and complications in the pulmonary, cardiovascular, neurologic, psychiatric, gastrointestinal,
renal, endocrine, and musculoskeletal systems in both adult and pediatric populations. Additional complications are
likely to emerge and be identified over time. Although data on PASC risk factors and vulnerable populations are
scarce, evidence points to a disproportionate impact on racial/ethnic minori ties, older patients, patients with
preexisting conditions, and rural residents. Concerted efforts by researchers, health systems, public health agencies,
payers, and governments are urgently needed to better understand and mitigate the long -term effects of PASC on
individual and population health. Copyright © 2021 The Authors.
URL: https://pubmed.ncbi.nlm.nih.gov/34541421/
86. Jovanoski N, Chen X, Becker U, et al. Severity of COVID-19 and adverse long-term outcomes: a
retrospective cohort study based on a US electronic health record database. BMJ Open. 2021;11(12):e056284.
DOI: 10.1136/bmjopen-2021-056284
ABSTRACT: Objective To identify potential risk factors for adverse long -term outcomes (LTOs) associated with
COVID-19, using a large electronic health record (EHR) database.Design Retrospective cohort study. Patients with
COVID-19 were assigned into subcohorts according to most intensive treatment setting experienced. Newly
diagnosed conditions were classified as respiratory, cardiovascular or mental health LTOs at &amp;gt;30 –≤90 or
&amp;gt;90–≤180 days after COVID-19 diagnosis or hospital discharge. Multivariate regression analysis was
performed to identify any association of treatment setting (as a proxy for disease severity) with LTO incidence.Setting
Optum deidentified COVID-19 EHR dataset drawn from hospitals and clinics across the USA.Participants Individuals
diagnosed with COVID-19 (N=57 748) from 20 February to 4 July 2020.Main outcomes Inci dence of new clinical
conditions after COVID-19 diagnosis or hospital discharge and the association of treatment setting (as a proxy for
disease severity) with their risk of occurrence.Results Patients were assigned into one of six subcohorts: outpatient
(n=22 788), emergency room (ER) with same-day COVID-19 diagnosis (n=11 633), ER with COVID-19 diagnosis≤21
days before ER visit (n=2877), hospitalisation without intensive care unit (ICU; n=16 653), ICU without ventilation
(n=1837) and ICU with ventilation (n=1960). Respiratory LTOs were more common than cardiovascular or mental
health LTOs across subcohorts and LTO incidence was higher in hospitalised versus non -hospitalised subcohorts.
Patients with the most severe disease were at increased risk of respira tory (risk ratio (RR) 1.86, 95% CI 1.56 to 2.21),

Evidence Search Report: EPM210602v2 ESR

40

cardiovascular (RR 2.65, 95% CI 1.49 to 4.43) and mental health outcomes (RR 1.52, 95% CI 1.20 to 1.91) up to
6 months after hospital discharge compared with outpatients.Conclusions Patients with severe COV ID-19 had
increased risk of new clinical conditions up to 6 months after hospital discharge. The extent that treatment setting (eg,
ICU) contributed to these conditions is unknown, but strategies to prevent COVID -19 progression may nonetheless
minimise their occurrence.Data may be obtained from a third party and are not publicly available. Data were licensed
from Optum and interested researchers may contact Optum for data access requests. All interested researchers can
access the data in the same manner as the authors. The authors had no special access privileges.
URL: http://bmjopen.bmj.com/content/11/12/e056284.abstract
DOI: 10.1136/bmjopen-2021-056284
87. Kandakurti PK, Amaravadi SK. Management and Rehabilitation of COVID-19: A Physiotherapist
Perspective. Critical Reviews in Physical and Rehabilitation Medicine. 2021;33(1):1-15.
ABSTRACT: Background: Severe acute respiratory syndrome coronavirus 2 (SARS -CoV-2) is a new coronavirus that
emerged in 2019 and causes coronavirus disease 2019 (COVID -19). Many people experiencing ongoing health effects
following COVID-19 infection manage their condition independently at home while acutely infected without a health
professional's aid. The nu mber of patients who need post-COVID syndrome management, focusing on recovery and
rehabilitation, is likely to grow as COVID-19 infection rates continue to rise. Per the WHO, as of February 2021, 107
million people were affected, with 59.8 million recoveries across the world, and in UAE, 3,32,603 cases have been
reported, with 3,13,060 recoveries. Purpose(s): The current paper highlights the importance of physiotherapy
rehabilitation service for patients with confirmed COVID-19 in the acute hospital setting, including screening to
determine indications for physiotherapy, respiratory physiotherapy, exercise interventions, and postdischarge period.
Method(s): A thorough literature search was conducted. The electronic databases PubMed, Google Scholar, Science
Direct, and Scopus were searched using a combination of keywords and in -cluded randomized trials,
recommendations, quasi-randomized or prospective controlled clinical trials, reports, guidelines, and letters to the
editor. Result(s): Based on the current research and guidelines given by the World Confederation for Physical Therapy
and Physiotherapy Associations in various countries, a detailed physiotherapy assessment and management for
patients in different stages of COVID-19 is presented. Conclusion(s): W e conclude that early physiotherapy
rehabilitation should be started to avoid post-COVID complications and improve patients' quality of life.Copyright ©
2021 by Begell House, Inc.
URL: https://www.dl.begellhouse.com/journals/757fcb0219d89390,4405326109887885,5aa2c5af68ed4859.html
88. Lam GY, Befus D, Damant RW, et al. COVID-19 hospitalization is associated with pulmonary/diffusion
abnormalities but not post-acute sequelae of COVID-19 severity. J Intern Med. 2021;07:07.
ABSTRACT: Coronavirus disease-19 (COVID-19) has resulted in much acute morbidity and mortality worldwide. There
is now a growing recognition of the post-acute sequela of COVID-19, termed long COVID. However, the risk factors
contributing to this condition remain unclear. Here, we address the growing controversy in the literature of whether
hospitalization is a risk factor for long COVID. We found that hospitalization is associated with worse pulmonary
restriction and reduction in diffusion capacity at 3 months post -infection. However, the impact on mental health,
functional and quality of life is equally severe in those who have and have not been hospitalized during the acute
infection. These findings suggest that hospitalization is a risk factor for pulmonary complications of long COVID but
not the overall severity of long COVID. Copyright © 2021 The Association for the Publication of the Journal of Internal
Medicine.
URL: https://pubmed.ncbi.nlm.nih.gov/34875129/
89. Lemhofer C, Sturm C, Loudovici-Krug D, et al. The impact of Post-COVID-Syndrome on functioning results from a community survey in patients after mild and moderate SARS-CoV-2-infections in Germany. J
Occup Med Toxicol. 2021;16(1):45.
ABSTRACT: BACKGROUND: In COVID-19 survivors a relatively high number of long -term symptoms have been
observed. Besides impact on quality of life, these symptoms (now called Post -COVID-Syndrome) may have an impact
on functioning and may also hinder to participation in social life in affected people. However, little is known about
developing such syndrome a for patients with mild and moderate COVID -19 who did not need hospitalization or
intensive care.
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METHODS: A cross-sectional study in 1027 patients with mild or moderate COVID -19 was performed in two
communities in Bavaria, Germany. The Rehabilitation-Needs-Survey (RehabNeS) including the Short Form 36 Health
Survey (SF-36) on health-related quality of life, was used. Descriptive statistics were calculated.
RESULTS: In all, 97.5% of patients reported one symptom in the infection stage, such as fatigue, respiratory problems,
limitations of the senses of taste and smell, fear and anxiety and other symptoms. In this time period, 84.1% of the
participants experienced activity limitations and participation restrictions such as carrying out daily routines, handling
stress, getting household tasks done, caring for/supporting others, and re laxing and leisure concerns. In all, 61.9% of
participants reported persisting symptoms more than 3 months after infection. These were fatigue, sleep
disturbances, respiratory problems, pain, fear and anxiety, and restrictions in movement; 49% of the parti cipants
reported activity limitations and participation restrictions. Predominately, these were handling stress, carrying out
daily routines, looking after one's health, relaxing and leisure activities and doing house work. The impacts on quality
of life and vocational performance were rather low.
CONCLUSION: The results show that long -term symptoms after mild and moderate COVID-19 are common and lead
to limitations of activities and participation. However, it seems that in most cases they are not severe an d do not lead
to frequent or serious issues with quality of life or work ability. Copyright © 2021. The Author(s).
URL: https://pubmed.ncbi.nlm.nih.gov/34620202/
90. Maccarone MC, Masiero S. Spa therapy interventions for post respiratory rehabilitation in COVID-19
subjects: does the review of recent evidence suggest a role? Environmental Science & Pollution Research.
2021;28(33):46063-6.
ABSTRACT: Pulmonary rehabilitation is essential in post-COVID subjects, reporting respiratory impairment after the
discharge from the hospital. Because the number of patients with respiratory outcomes is high and there are few
facilities available, we wonder if a spa setting could represent a valid out -of-hospital alternative. We aim to explore
recent evidence related to respiratory rehabilitation in the spa environment to understand if it can represent an
appropriate setting for respiratory rehabilitation interventions in post -COVID subjects. Studies were found by
screening PubMed, MEDLINE, and Google Scholar databases from 2011 up to February 2021. Studies were eligible if
they were reviews, randomized controlled trials (RCTs), or clinical trials, investigating respiratory interventions in the
spa environment. Recent evidence has shown that inhalations and mineral -rich water immersions are effective in
fighting and preventing multiple chronic respiratory tract diseases. Therefore, these treatments could also be applied
to post-COVID patients with medium lon g-term respiratory outcomes. Copyright © 2021. The Author(s).
URL: https://pubmed.ncbi.nlm.nih.gov/34273080/
91. MacIntosh BJ, Ji X, Chen JJ, et al. Brain structure and function in people recovering from COVID-19 after
hospital discharge or self-isolation: a longitudinal observational study protocol. CMAJ open. 2021;9(4):E1114E9.
ABSTRACT: BACKGROUND: The detailed extent of neuroinvasion or deleterious brain changes resulting from COVID 19 and their time courses remain to be determined in relation to "long -haul" COVID-19 symptoms. Our objective is to
determine whether there are alterations in functional brain imaging measures among people with COVID -19 after
hospital discharge or self-isolation.
METHODS: This paper describes a protocol for NeuroCOVID -19, a longitudinal observational study of adults aged 2075 years at Sunnybrook Health Sciences Centre in Toronto, Ontario, that began in April 2020. We aim to recruit 240
adults, 60 per group: people who contracted COVID-19 and were admitted to hospital (group 1), people who
contracted COVID-19 and self-isolated (group 2), people who experienced influenza-like symptoms at acute
presentation but tested negative for COVID-19 and self-isolated (group 3, control) and healthy people (group 4,
control). Participants are excluded based on premorbid neurologic or severe psychiatric illness, unstable
cardiovascular disease, and magnetic resonance imaging (MRI) contraindications. Initial and 3 -month follow-up
assessments include multiparametric brain MRI and electroencephalography. Sensation and cognition are assessed
alongside neuropsychiatric assessments and symptom self -reports. We will test the data from the initial and follow-up
assessments for group differences based on 3 outcome measures: MRI cerebral blood flow, MRI resting state
fractional amplitude of low-frequency fluctuation and electroencephalography spectral power.
INTERPRETATION: If neurophysiologic alterations are detected in the COVID -19 groups in our NeuroCOVID-19 study,
this information could inform future research regarding interventions for long -haul COVID-19. The study results will
be disseminated to scientists, clinicians and COVID-19 survivors, as well as the public and private sectors to provide
context on how brain measures relate to lingering symptoms. Copyright © 2021 CMA Joule Inc. or its licensors.
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URL: https://pubmed.ncbi.nlm.nih.gov/34848552/
92. Mainous AG, 3rd, Rooks BJ, Wu V, et al. COVID-19 Post-acute Sequelae Among Adults: 12 Month Mortality
Risk. Frontiers in Medicine. 2021;8:778434.
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.
Methods: An analysis of electronic health records (EHR) wa s 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. Results: 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%
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: 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://pubmed.ncbi.nlm.nih.gov/34926521/
93. Malinowska A, Muchlado M, Slizien Z, et al. Post-COVID-19 Sydrome and Decrease in Health-Related
Quality of Life in Kidney Transplant Recipients after SARS-COV-2 Infection-A Cohort Longitudinal Study from
the North of Poland. Journal of Clinical Medicine. 2021;10(21):08.
ABSTRACT: INTRODUCTION: Patients after SARS-CoV-2 infection frequently face "Post-COVID-19 Syndrome",
defined by symptoms that develop during or after COVID-19, continue for more than 12 weeks, and are not explained
by an alternative diagnosis. We aimed to evaluate the presence of post -COVID-19 syndrome and its predictors in
kidney transplant recipients (KTR) 6 months after the disease.
MATERIALS AND METHODS: A total of 67 KTR (38 m) with a mean age of 53.6 +/- 14 years, 7.3 +/- 6.4 years posttransplant were included in the cohort longitudinal study. Thirty-nine (58.2%) of them were hospitalized, but not one
required invasive ventilation therapy. They were interviewed 6 months after being infected, with a series of
standardized questionnaires: a self-reported symptoms questionnaire, the modified British Medical Research Council
(mMRC) dyspnea scale, EQ-5D-5L questionnaire, and EQ-VAS scale.
RESULTS: Post-COVID-19 syndrome was diagnosed in 70.1% of KTR and 26.9% of them reported at least three
persistent symptoms. The most common symptoms were fatigue (43.3%), hair loss (31.3%), memory impairment
(11.9%), muscle aches, and headaches (11.9%). Dyspnea with an mMRC scale grade of at least 1 was reported by
34.3% patients vs. 14.9% before infection; 47.8% stated that they still feel worse than before the disease. Mean EQ VAS scores were 64.83 vs. 73.34 before infection. The persistent symptoms are more frequent in older patients and
those with greater comorbidity.
CONCLUSIONS: Persistent symptoms of post-COVID-19 syndrome are present in the majority of KTR, which highlights
the need for long-term follow -up as well as diagnostic and rehabilitation programs.
URL: https://pubmed.ncbi.nlm.nih.gov/34768725/
94. 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 [Electronic Resource]. 2021;16(12):e0260843.
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

Evidence Search Report: EPM210602v2 ESR

43

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% d ue 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 17.9 billio n and 32.2
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 he alth. Further research is needed using standardised
measures of patient reported outcomes relevant to long -COVID and applied at a population level.
URL: https://pubmed.ncbi.nlm.nih.gov/34855874/
95. McFann K, Baxter BA, LaVergne SM, et al. Quality of Life (QoL) Is Reduced in Those with Severe COVID -19
Disease, Post-Acute Sequelae of COVID-19, and Hospitalization in United States Adults from Northern
Colorado. International Journal of Environmental Research & Public Health [Electronic Resource].
2021;18(21):21.
ABSTRACT: The longitudinal quality of life (QoL) of COVID-19 survivors, especially those with post-acute sequelae
(PASC) is not well described. We evaluated QoL in our COVID -19 survivor cohort over 6 months using the RAND SF 36 survey. From July 2020-March 2021 we enrolled 110 adults from the United States with a positive SARS -CoV-2
nasopharyngeal polymerase chain reaction (PCR) into the Northern Colorado Coronavirus Biobank (NoCo -COBIO).
Demographic data and symptom surveillance were collected from 62 adults. In total, 42% were hospitalized, and 58%
were non-hospitalized. The Rand SF-36 consists of 36 questions and 8 scales, and questions are scored 0-100. A
lower-scale score indicates a lower QoL. In conclusion, hospitalization, PASC, and disease severity were associated
with significantly lower scores on the RAND SF -36 in Physical Functioning, Role Limitation due to Physical Health,
Energy/Fatigue, Social Functioning, and General Health. Lon g-term monitoring of COVID-19 survivors is needed to
fully understand the impact of the disease on QoL and could have implications for interventions to alleviate suffering
during recovery.
URL: https://pubmed.ncbi.nlm.nih.gov/34769566/
96. McPeake J, Shaw M, MacTavish P, et al. Long-term outcomes following severe COVID-19 infection: a
propensity matched cohort study. BMJ open respiratory research. 2021;8(1):12.
ABSTRACT: BACKGROUND: There are limited data describing the long-term outcomes of severe COVID-19. We
aimed to evaluate the long-term psychosocial and physical consequences of severe COVID -19 for patients.
METHODS: We conducted a multicentre observational cohort study; between 3 and 7 mo nths posthospital discharge,
patients who had been admitted to critical care due to severe COVID -19 were invited to an established recovery
service. Standardised questionnaires concerning emotional, physical and social recovery, including information on
employment, were completed by patients. Using propensity score matching, we explored outcomes between patients
admitted to critical care with and without COVID-19, using data from the same recovery programme.
RESULTS: Between July 2020 and December 2020, 93 patients who had been admitted to critical with COVID-19
participated. Emotional dysfunction was common: 46.2% of patients had symptoms of anxiety and 34.4% symptoms
of depression. At follow-up 53.7% of previously employed patients had returned to employme nt; there was a
significant difference in return to employment across the socio -economic gradient, with lower numbers of patients
from the most deprived areas returning to employment (p=0.03). 91 (97.8%) COVID -19 patients were matched with
91 non-COVID-19 patients. There were no significant differences in any measured outcomes between the two
cohorts.
INTERPRETATION: Emotional and social problems are common in survivors of severe COVID -19 infection. Coordinated
rehabilitation is required to ensure patients make an optimal recovery. Copyright © Author(s) (or their employer(s))
2021. Re-use permitted under CC BY. Published by BMJ.
URL: https://pubmed.ncbi.nlm.nih.gov/34887318/
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97. Menges D, Ballouz T, Anagnostopoulos A, et al. Burden of post-COVID-19 syndrome and implications for
healthcare service planning: A population-based cohort study. PLoS One. 2021;16(7):e0254523 -e. DOI:
10.1371/journal.pone.0254523
ABSTRACT: BACKGROUND: Longer-term consequences after SARS-CoV-2 infection are becoming an important
burden to societies and healthcare systems. Data on post -COVID-19 syndrome in the general population are required
for the timely planning of healthcare services and resources. The objective of this stu dy was to assess the prevalence
of impaired health status and physical and mental health symptoms among individuals at least six months after SARS CoV-2 infection, and to characterize their healthcare utilization. METHODS: This population -based prospective cohort
study (Zurich SARS-CoV-2 Cohort) enrolled 431 adults from the general population with polymerase chain reaction confirmed SARS-CoV-2 infection reported to health authorities between 27 February 2020 and 05 August 2020 in the
Canton of Zurich, Switzerland. We evaluated the proportion of individuals reporting not to have fully recovered since
SARS-CoV-2 infection, and the proportion reporting fatigue (Fatigue Assessment Scale), dyspnea (mMRC dyspnea
scale) or depression (DASS-21) at six to eight month s after diagnosis. Furthermore, the proportion of individuals with
at least one healthcare contact after their acute illness was evaluated. Multivariable logistic regression models were
used to assess factors associated with these main outcomes. RESULTS: S ymptoms were present in 385 (89%)
participants at diagnosis and 81 (19%) were initially hospitalized. At six to eight months, 111 (26%) reported not
having fully recovered. 233 (55%) participants reported symptoms of fatigue, 96 (25%) had at least grade 1 dyspnea,
and 111 (26%) had DASS-21 scores indicating symptoms of depression. 170 (40%) participants reported at least one
general practitioner visit related to COVID-19 after acute illness, and 10% (8/81) of initially hospitalized individuals
were rehospitalized. Individuals that have not fully recovered or suffer from fatigue, dyspnea or depression were more
likely to have further healthcare contacts. However, a third of individuals (37/111) that have not fully recovered did
not seek further care. CONCLUSIONS: In this population -based study, a relevant proportion of participants suffered
from longer-term consequences after SARS-CoV-2 infection. With millions infected across the world, our findings
emphasize the need for the timely planning of resources and patient-centered services for post-COVID-19 care.
URL: https://pubmed.ncbi.nlm.nih.gov/34252157
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274847/
DOI: 10.1371/journal.pone.0254523
98. 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;8:663670.
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.
Methods: 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. Results: 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 erythro cyte 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: 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.
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URL: https://pubmed.ncbi.nlm.nih.gov/34490284/
99. Morrow AK, Ng R, Vargas G, et al. Postacute/Long COVID in Pediatrics: Development of a Multidisciplinary
Rehabilitation Clinic and Preliminary Case Series. Am J Phys Med Rehabil. 2021;100(12):1140 -7.
ABSTRACT: ABSTRACT: The long-term sequelae after SARS-CoV-2 infections in children is unknown. Guidance is
needed on helpful models of care for an emerging subset of pediatric patients with postacute/long COVID who
continue to experience persistent symptoms after initial COVID -19 diagnosis. Here, we describe a pediatric
multidisciplinary post-COVID-19 rehabilitation clinic model as well as a case series of the initial cohort of patients who
presented to this clinic. A consecutive sample of nine patients (pediatric patients <21 yrs of age) who presented to
our clinic are included. The most common presenting symptoms were fatigue (8 of 9 patients), headaches (6 of 9),
difficulty with schoolwork (6 of 8), "brain fog" (4 of 9), and dizziness/lightheadedness (4 of 9). Most patients had
decreased scores on self-reported quality-of-life measures compared with healthy controls. In the patients who
participated in neuropsychological testing, a subset demonstrated difficulties with sustained auditory attention and
divided attention; however, most of these patients had preexisting attention and/or mood concerns. There were also
some who self-reported elevated depression and anxiety symptoms. Pediatric patients with postacute/long COVID
may present with a variety of physical, cognitive, and mood symptoms. We present a model of care to address these
symptoms through a multidisciplinary rehabilitation approach. Copyright © 2021 Wolters Kluwer Health, Inc. All rights
reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/34793374/
100. Mughal F, Khunti K, Mallen CD. The impact of COVID-19 on primary care: Insights from the National
Health Service (NHS) and future recommendations. Journal of Family Medicine & Primary Care.
2021;10(12):4345.
ABSTRACT: COVID-19 has changed health systems and services. In this commentary, we outline the impact COVID -19
has had on the delivery of primary health care, and on primary care teams, and describe the NHS response. We
highlight the challenges of managing long-COVID and identify areas of importance for primary care in a post -COVID
context. We describe ongoing public health measures and list recommendations for primary care for COVID -19 and
future unknown pandemics. We conclude with salient points on the future of primary care.
URL: https://pubmed.ncbi.nlm.nih.gov/35165652/
101. Muller AE, Berg RC, Jardim PSJ, et al. Can Remote Patient Monitoring Be the New Standard in Primary
Care of Chronic Diseases, Post-COVID-19? Telemedicine Journal & E Health. 2021;19:19.
ABSTRACT: Background: One lesson from the current COVID-19 pandemic is the need to optimize health care
provision outside of traditional settings, and potentially over longer periods of time. An important strategy is remote
patient monitoring (RPM), allowing patients to remain at home, while they transmit health data and receive follow-up
services. Materials and Methods: We conducted an overview of the latest systematic reviews that had included
randomized controlled trials with adult patients with chronic diseases. We summarized results and displayed these in
forest plots, and used GRADE (Grading of Recommendations Assessment, Development, and Evaluation) to assess our
certainty of the evidence. Results: We included 4 systematic reviews that together reported on 11 trials that met our
definition of RPM, each inclu ding patients with diabetes and/or hypertension. RPM probably makes little to no
difference on HbA1c levels. RPM probably leads to a slight reduction in systolic blood pressure, with questionable
clinical meaningfulness. RPM probably has a small negative e ffect on the physical component of health-related quality
of life, but the clinical significance of this reduction is uncertain. We have low confidence in the finding that RPM
makes no difference to the remaining five primary outcomes. Conclusion: Most of our findings are consistent with
reviews of other, broader definitions of RPM. The type of RPM examined in this review is as effective as standard
treatment for patients with diabetes/hypertension. If this or other types of RPM are to be used for "long cov id"
patients or for other chronic disease groups post-pandemic, we need to understand why RPM may negatively affect
quality of life.
URL: https://pubmed.ncbi.nlm.nih.gov/34665645/
102. Muratori Holanda T, Alberico C, Rios-Colon L, et al. Trends in COVID-19 Health Disparities in North
Carolina: Preparing the Field for Long-Haul Patients. Healthcare. 2021;9(12):08.
ABSTRACT: Long-term coronavirus disease 2019 (long-COVID) refers to persistent symptoms of SARS-CoV-2
(COVID-19) lingering beyond four weeks of initial infection. Approximately 30% of COVID -19 survivors develop
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prolonged symptoms. Communities of color are disproportionately affected by comorbidities, increasing the risk of
severe COVID-19 and potentially leading to long-COVID. This study aims to identify trends in health disparities
related to COVID-19 cases, which can help unveil potential populations at risk for long -COVID. All North Carolina (NC)
counties (n = 100) were selected as a case study. Cases and vaccinations per 1000 population were calculated based
on the NC Department of Health and Human Services COVID -19 dashboard with reports current as of 8 October
2021, which were stratified by age groups and race/ethnicity. Then, NC COVID-19 cases were correlated to median
household income, poverty, population density, and social vulnerability index themes. We observed a negative
correlation between cases (p < 0.05) and deaths (p < 0.01) with both income and vaccination st atus. Moreover, there
was a significant positive association between vaccination status and median household income (p < 0.01). Our
results highlight the prevailing trend between exacerbated COVID -19 infection and low-income/under-resourced
communities. Consequently, efforts and resources should be channeled to these communities to effectively monitor,
diagnose, and treat against COVID-19 and potentially prevent an overwhelming number of long -COVID cases.
URL: https://pubmed.ncbi.nlm.nih.gov/34946430/
103. Mylvaganam RJ, Bailey JI, Sznajder JI, et al. Recovering from a pandemic: pulmonary fibrosis after SARS CoV-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 lon g-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 th at 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://pubmed.ncbi.nlm.nih.gov/34911696/
104. O'Connor RJ, Preston N, Parkin A, et al. The COVID-19 Yorkshire Rehabilitation Scale (C19-YRS):
Application and psychometric analysis in a post-COVID-19 syndrome cohort. J Med Virol. 2021;21:21.
ABSTRACT: As our understanding of the nature and prevalence of post -coronavirus disease 2019 (COVID-19)
syndrome (PCS) is increasing, a measure of the impact of COVID -19 could provide valuable insights into patients'
perceptions in clinical trials and epidemiological studies as well as routine clinical practice. To evaluate the clinical
usefulness and psychometric properties of the COVID-19 Yorkshire Rehabilitation Scale (C19-YRS) in patients with
PCS, a prospective, observational study of 187 consecutive patients attending a post -COVID-19 rehabilitation clinic
was conducted. The C19-YRS was used to record patients' symptoms, functioning, and disability. A global health
question was used to measure the overall impact of PCS on health. Classical psychometric methods (data quality,
scaling assumptions, targeting, reliability, and validity) were used to assess the C19 -YRS. For the total group, missing
data were low, scaling and targeting assumptions were satisfied, and internal consistency was high (Cronbach's alpha
= 0.891). Relationships between the overall perception of health and patients' reports of symptoms, functioning, and
disability demonstrated good concordance. This is th e first study to examine the psychometric properties of an
outcome measure in patients with PCS. In this sample of patients, the C19 -YRS was clinically useful and satisfied
standard psychometric criteria, providing preliminary evidence of its suitability a s a measure of PCS. Copyright ©
2021 The Authors. Journal of Medical Virology published by Wiley Periodicals LLC.
URL: https://pubmed.ncbi.nlm.nih.gov/34676578/
105. Otsuka Y, Tokumasu K, Nakano Y, et al. Clinical Characteristics of Japanese Patients Who Visited a COVID19 Aftercare Clinic for Post-Acute Sequelae of COVID-19/Long COVID. Cureus. 2021;13(10):e18568.
ABSTRACT: Introduction The long-term clinical course, prognosis, and optimal manag ement of symptoms and
conditions after the acute phase of coronavirus disease 2019 (COVID -19) remain to be elucidated. The purpose of this
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study was to clarify the characteristics of patients referred to a COVID -19 aftercare (CAC) clinic established at a tertiary
academic hospital in Japan. Methods This study was a descriptive case series study. All patients who visited the CAC
clinic between February 15 and September 17 in 2021 were included. Patients' background, chief complaints, and
clinical courses after the onset of COVID-19 were described. Results A total of 87 Japanese patients (median age, 40.0
years; interquartile range [IQR], 26.5-53.0 years; 52.9% women) were referred to the CAC clinic. The median interval
between the onset of COVID-19 and the visit to the clinic was 79.0 (IQR, 52.5-112.0) days. Referral sources were
hospitals (36 patients), clinics (47 patients), a local healthcare center (3 patients), and other (1 patient). The most
common chief complaint was general fatigue (50.4%) followed by dysosmia (28.7%), dysgeusia (26.4%), hair loss
(18.4%), headache (17.2%), dyspnea (16.1%), and dyssomnia (13.1%). Respiratory symptoms were common in the early
stages of the disease but were less common as the chief complaints when visiting the clinic. On the other hand,
neurological, psychiatric, and extremity symptoms were predominant one month after the onset of COVID -19.
Conclusions Regardless of the severity in the acute phase, patients visiting our CAC clinic suffered from a variety of
symptoms. General physicians skilled in using a comprehensive approach would be optimal to see patients with such
complex symptoms. Copyright © 2021, Otsuka et al.
URL: https://pubmed.ncbi.nlm.nih.gov/34760415/
106. Pant P, Joshi A, Basnet B, et al. Prevalence of Functional Limitation in COVID-19 Recovered Patients Using
the Post COVID-19 Functional Status Scale. Jnma, Journal of the Nepal Medical Association. 2021;59(233):711.
ABSTRACT: INTRODUCTION: COVID-19 is an emerging global health pandemic causing tremendous morbidity and
mortality worldwide. Chronic symptoms progressing to poor functional status have been reported in a substantial
proportion of COVID-19 patients worldwide. This study aimed to determine the prevalence of functional limitation in
COVID-19 recovered patients using the post-COVID-19 functional status scale.
METHODS: A descriptive cross-sectional study was conducted at Tribhuvan University Teaching Hospital. COVID -19
recovered patients with reverse transcription-polymerase chain reaction negative status were included and assessed
using the post-COVID-19 functional status scale. Data entry and analysis was done in Statistical Package for the Social
Sciences version 20.0. Descriptive statistics were performed.
RESULTS: A total of 106 patients were included for the final analysis. More than half of the patients (56.6%) reported
having no functional limitation (grade 0), while the prevalence of some degree of functional limitation was observed
in 46 (43.4%) patients (grade 1 to 4).
CONCLUSIONS: Some form of functional limitation should be anticipated after COVID -19 infection. Post-COVID-19
functional status scale can be a valuable tool in determining the prevalence of functional limitation in COVID -19
recovered patients in acute health care settings. It can potentially guide in planning rehabilitative measures in post acute care management of COVID-19 survivors.
URL: https://pubmed.ncbi.nlm.n ih.gov/34508442/
107. Parisi GF, Diaferio L, Brindisi G, et al. Cross-Sectional Survey on Long Term Sequelae of Pediatric COVID19 among Italian Pediatricians. Children. 2021;8(9):31.
ABSTRACT: The persistence of symptoms after recovery from Coronaviru s 2019 (COVID-19) is defined as long COVID,
an entity that had occurred among adults but which is not yet well characterized in pediatric ages. The purpose of this
work was to present some of the data from a survey addressed to Italian pediatricians concer ning the impact of longCOVID among children who recovered from severe acute respiratory syndrome coronavirus -2 (SARS-CoV-2) infection.
The questionnaire was designed and pre-tested in February 2021 by a working group of experts from the Italian
Pediatric Society for Allergy and Immunology (SIAIP). The survey was emailed once in March 2021 to a sample of
Italian pediatricians. A total 267 Italian pediatricians participated in our survey. According to most pediatricians
(97.3%), the persistence of symptoms is found in less than 20% of children. Specifically, with regard to the symptoms
that persist even after swab negativization, fatigue was the most mentioned one (75.6%). Long -COVID would seem to
be a phenomenon of limited occurrence in pediatric ages, affecting less than 20% of children. Among all of the
symptoms, the one that was most prevalent was fatigue, a pathological entity that is associated with many viral
diseases.
URL: https://pubmed.ncbi.nlm.nih.gov/34572201/
108. Pela G, Goldoni M, Cavalli C, et al. Long-Term Cardiac Sequelae in Patients Referred into a Diagnostic
Post-COVID-19 Pathway: The Different Impacts on the Right and Left Ventricles. Diagnostics. 2021;11(11):06.
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ABSTRACT: Most patients who had COVID-19 are still symptomatic after many months post infection, but the long term outcomes are not yet well defined. The aim of our prospective/retrospective study was to define the cardiac
sequelae of COVID-19 infection. This monocentric cohort study included 160 consecutive patients who had been
discharged from the ward or from the outpatient clinic after a diagnosis of COVID -19 and subsequently referred for a
follow -up visit. Clinical features' data about the acute phase along with information about the follow-up visit,
including ECG and Echocardiographic parameters, were recorded. At an average follow -up of 5 months,
echocardiography showed morpho-functional characteristics of both right (RV) and left (LV) ventricles, such as RV
dilation, increased pressure in the pulmonary circulation, and bi -ventricular systolic-diastolic dysfunction. When
examined using multivariate analysis, independent of age, sex, and co -morbidities, RV and LV changes were
significantly associated with chest High -Resolution computed tomography score and hemodynamic Instability (HI),
and with C-reactive protein, respectively. Our results suggest that COVID -19 may impact RV and LV differently.
Notably, the extent of the pneumonia and HI may a ffect RV, whereas the inflammatory status may influence LV. A
long-term follow -up is warranted to refine and customize the most appropriate therapeutic strategies.
URL: https://pubmed.ncbi.nlm.nih.gov/34829406/
109. Peluso MJ, Sans HM, Forman CA, et al. Plasma markers of neurologic injury and systemic inflammation in
individuals with self-reported neurologic post-acute sequelae of SARS-CoV-2 infection (PASC). medRxiv.
2021;04.
ABSTRACT: Background: The biologic mechanisms underlying neurologic post-acute-sequelae of SARS-CoV-2
infection (PASC) are incompletely understood. Method(s): We measured markers of neuronal injury (glial fibrillary
acidic protein [GFAP], neurofilament light chain [NfL]) and soluble markers of inflammation among a cohort of people
with prior confirmed SARS-CoV-2 infection at early and late recovery following the initial illness (defined as less than
and greater than 90 days, respectively). The primary clinical outcome was the presence of self-reported central
nervous system (CNS) PASC symptoms during the late recovery timepoint. We compared fold -changes in marker
values between those with and without CNS PASC symptoms using linear mixed effects models and examined
relationships between neurologic and immunologic markers using rank linear correlations. Result(s): Of 121
individuals, 52 reported CNS PASC symptoms. During early recovery, those who went on to report CNS PASC
symptoms had elevations in GFAP (1.3-fold higher mean ratio, 95% CI 1.04-1.63, p=0.02), but not NfL (1.06-fold
higher mean ratio, 95% CI 0.89-1.26, p=0.54). During late recovery, neither GFAP nor NfL levels were elevated among
those with CNS PASC symptoms. Although absolute levels of NfL did not differ, those wh o reported CNS PASC
symptoms demonstrated a stronger downward trend over time in comparison to those who did not report CNS PASC
symptoms (p=0.041). Those who went on to report CNS PASC also exhibited elevations in IL -6 (48% higher during
early recovery and 38% higher during late recovery), MCP-1 (19% higher during early recovery), and TNF -alpha (19%
higher during early recovery and 13% higher during late recovery). GFAP and NfL correlated with levels of several
immune activation markers during early recovery; these correlations were attenuated during late recovery.
Conclusion(s): Self-reported neurologic symptoms present >90 days following SARS-CoV-2 infection are associated
with elevations in markers of neurologic injury and inflammation at early recovery timepoints, suggesting that early
injury can result in long-term disease. The correlation of GFAP and NfL with markers of systemic immune activation
suggests one possible mechanism that might contribute to these symptoms. Additional work is needed to bette r
characterize these processes and to identify interventions to prevent or treat this condition.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://www.medrxiv.org/content/10.1101/2021.11.02.21265778v1
110. Phillips S, Williams MA. Confronting Our Next National Health Disaster — Long-Haul Covid. N Engl J
Med. 2021;385(7):577-9. DOI: 10.1056/NEJMp2109285
URL: https://www.nejm.org/doi/full/10.1056/NEJMp2109285
DOI: 10.1056/NEJMp2109285
111. Pinato DJ, Tabernero J, Bower M, et al. Prevalence and impact of COVID-19 sequelae on treatment and
survival of patients with cancer who recovered from SARS-CoV-2 infection: evidence from the OnCovid
retrospective, multicentre registry study. Lancet Oncol. 2021;22(12):1669-80.
ABSTRACT: BACKGROUND: The medium-term and long-term impact of COVID-19 in patients with cancer is not yet
known. In this study, we aimed to describe the prevalence of COVID -19 sequelae and their impact on the survival of
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patients with cancer. We also aimed to describe patterns of resumption and modifications of systemic anti -cancer
therapy following recovery from SARS-CoV-2 infection.
METHODS: OnCovid is an active European registry study enrolling consecutive patients aged 18 years or older with a
history of solid or haematological malignancy and who had a diagnosis of RT -PCR confirmed SARS-CoV-2 infection.
For this retrospective study, patients were enrolled from 35 institutions across Belgium, France, Germany, Italy, Spain,
and the UK. Patients who were diagnosed with SARS-CoV-2 infection between Feb 27, 2020, and Feb 14, 2021, and
entered into the registry at the point of data lock (March 1, 2021), were eligible for analysis. The present analysis was
focused on COVID-19 survivors who underwent clinical reassessment at each participating institution. We
documented prevalence of COVID-19 sequelae and described factors associated with their development and their
association with post-COVID-19 survival, which was defined as the interval from po st-COVID-19 reassessment to the
patients' death or last follow-up. We also evaluated resumption of systemic anti-cancer therapy in patients treated
within 4 weeks of COVID-19 diagnosis. The OnCovid study is registered in ClinicalTrials.gov, NCT04393974.
FINDINGS: 2795 patients diagnosed with SARS-CoV-2 infection between Feb 27, 2020, and Feb 14, 2021, were
entered into the study by the time of the data lock on March 1, 2021. After the exclusion of ineligible patients, the
final study population consisted of 2634 patients. 1557 COVID-19 survivors underwent a formal clinical reassessment
after a median of 22.1 months (IQR 8.4-57.8) from cancer diagnosis and 44 days (28-329) from COVID-19 diagnosis.
234 (15.0%) patients reported COVID-19 sequelae, including respiratory symptoms (116 [49.6%]) and residual fatigue
(96 [41.0%]). Sequelae were more common in men (vs women; p=0.041), patients aged 65 years or older (vs other age
groups; p=0.048), patients with two or more comorbidities (vs one or none; p=0.0006), and patients with a history of
smoking (vs no smoking history; p=0.0004). Sequelae were associated with hospitalisation for COVID -19 (p<0.0001),
complicated COVID-19 (p<0.0001), and COVID-19 therapy (p=0.0002). With a median post-COVID-19 follow -up of
128 days (95% CI 113-148), COVID-19 sequelae were associated with an increased risk of death (hazard ratio [HR] 1.80
[95% CI 1.18-2.75]) after adjusting for time to post-COVID-19 reassessment, sex, age, comorbidity burden, tumour
characteristics, anticancer therapy, and COVID-19 severity. Among 466 patients on systemic anti-cancer therapy, 70
(15.0%) permanently discontinued therapy, and 178 (38.2%) resumed treatment with a dose or regimen adjustment.
Permanent treatment discontinuations were independently associa ted with an increased risk of death (HR 3.53 [95%
CI 1.45-8.59]), but dose or regimen adjustments were not (0.84 [0.35-2.02]).
INTERPRETATION: Sequelae post-COVID-19 affect up to 15% of patients with cancer and adversely affect survival and
oncological outcomes after recovery. Adjustments to systemic anti-cancer therapy can be safely pursued in
treatment-eligible patients.
FUNDING: National Institute for Health Research Imperial Biomedical Research Centre and the Cancer Treatment and
Research Trust. Copyright © 2021 Elsevier Ltd. All rights reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/34741822/
112. Pye A, Roberts SR, Blennerhassett A, et al. A public health approach to estimating the need for lon g
COVID services. Journal of Public Health. 2021;14:14.
ABSTRACT: BACKGROUND: The term 'long COVID' describes ongoing symptoms and conditions experienced by
people infected with SARS-CoV-2. This paper illustrates how a public health approach was used to influence and
inform the development of post-COVID services across two Integrated Care Systems (ICSs).
METHODS: A literature review was conducted between October and December 2020 to identify prevalence estimates
for long COVID. The prevalence estimates were applied to locally available data on the susceptible population to
estimate the number of people with long COVID. They were also used to develop a dashboard to predict fluctuations
in the number of people experiencing persistent symptoms over time.
RESULTS: A substantial number of people in each ICS may have experienced persistent symptoms or complications as
a result of COVID-19. In Lancashire and South Cumbria, it is estimated that 33 000 people may have experienced
post-COVID-19 syndrome since the beginning of the pandemic, which will include respiratory or cardiovascular
complications.
CONCLUSIONS: The findings have been valuable in informing early service developments, engaging with managers
and clinicians, and supporting applications for funding at a local level. Continued attention to emergent evidence on
this topic will be vital in refining estimates and supporting service planning in the longer term. Copyright © The
Author(s) 2021. Published by Oxford University Press on behalf of Faculty of Publi c Health. All rights reserved. For
permissions, please e-mail: journals.permissions@oup.com.
URL: https://pubmed.ncbi.nlm.nih.gov/34651183/
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113. Radvan M, Kamenik M, Koc L, et al. Echocardiography and ECG monitoring not very beneficial in COVID19 follow-up even in long haulers. Eur Heart J. 2021;42(SUPPL 1):2729.
ABSTRACT: Objective: To evaluate the need for cardiac evaluation of unselected patients recovered from COVID -19.
Method(s): Prospective observational cohort study, which included 105 patients recently recovered from severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). The diagnosis was established by reverse transcription polymerase
chain reaction on swab test of the upper respiratory tract. Demographic parameters, patient history, clinical
evaluation, cardiac blood markers, ambulatory 7-day ECG monitoring and echocardiography have been performed to
determine possible cardiac injury. Result(s): The study group (n=105) included 58 % women, mean age was 46 years
(range 18-77 years). Mean time interval between the onset of the infection and the follow -up visit was 107 days. One
quarter of the patients required hospitalisation during the acute phase of the disease, the rest recovered a t home.
74% suffered from mild form, 3.8% moderate, 18.3% severe and 2.9% of critical form of the disease. At the time of
evaluation 63.5% of the patients were referring the ongoing symptoms, fulfilling the criteria of postcovid syndrome,
while more than half of the whole group mentioned at least one symptom of possible cardiac origin (breathing
problems, palpitations, exercise intolerance, fatigue). One patient was diagnosed with paroxysmal atrial fibrillation
(woman, 73 years old, dilated left atrium), on e patient with atrioventricular block with indication for implantation of
the pacemaker (man, 71 years, cardiac MRI didn't found any signs of myocardial inflammation); in one subject (man,
69 years) was diagnosed coronary artery disease due to atherosclero sis with the necessity of revascularization by
percutaneous coronary intervention; one woman was prescribed beta -blocker for inadequate sinus tachycardia and
palpitations. All these findings are not suspected to be the result of SARS -CoV-2 infection. In three patients mild
pericardial effusion was found with no intervention necessary. There was not found any left or right ventricle
dysfunction on echocardiography. Only three findings on ECG monitoring mentioned above need a therapeutic
intervention. Conclusion(s): Despite the significant proportion of the patients with ongoing symptoms beyond the 12
weeks after the onset of the infection SARS-CoV-2, confirmed cardiac impairment is quite rare and distributed mostly
among older patients and those with other risk factors.
URL: https://academic.oup.com/eurheartj/article/42/Supplement_1/ehab724.2729/6393205?login=true
114. Raveendran AV, Misra A. Post COVID-19 Syndrome ("Long COVID") and Diabetes: Challenges in Diagnosis
and Management. Diabetes Metab Syndr. 2021;15(5):102235.
ABSTRACT: BACKGROUND AND AIMS: Post Covid-19 syndrome (PCS) is a major cause of morbidity. In this article we
intend to review the association and consequences of PCS and diabetes.
METHODS: We reviewed all studies on "Long Covid", "Post COVID -19 Syndrome" and diabetes in PubMed and
Google Scholar.
RESULTS: The symptoms of PCS can be due to organ dysfunction, effects of hospitalis ation and drugs, or unrelated to
these. Type 2 diabetes mellitus has a bidirectional relationship with COVID -19. Presence of diabetes also influences
PCS via various pathophysiological mechanisms. COVID-19 can add to or exacerbate tachycardia, sarcopenia (and
muscle fatigue), and microvascular dysfunction (and organ damage) in patients with diabetes.
CONCLUSION: PCS in patients with diabetes could be detrimental in multiple ways. Strict control of diabetes and
other comorbidities, supervised rehabilitation and physical exercise, and optimal nutrition could help in reducing and
managing PCS. Copyright © 2021 Diabetes India. Published by Elsevier Ltd. All rights reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/34384972/
115. Rozanski GM, Ren I, Sastre C, et al. Effectiveness of a web-based cognitive rehabilitation program for
individuals with long COVID syndrome. PM and R. 2021;13:S195.
ABSTRACT: Objective: To investigate the effects of an online rehabilitation program (NeuronUp) in participants who
experienced cognitive dysfunction after Covid19. Design(s): Adopter versus non -adopter (control group) analysis of
prospective pre-post study. Setting(s): Hospital research center affiliated with postacute C ovid19 care clinic.
Participant(s): 58 subjects (27% male, mean age 48 years old) with cognitive impairment (20% mild, 41% moderate,
23% severe) following Covid19 infection were enrolled. Intervention(s): Subjects received access to NeuronUp sessions
for improving memory, attention, language and executive function (30 minutes duration, 3 times weekly for 8 weeks).
Main Outcome Measure(s): Quality of Life in Neurological Disorders Short Form v2.0 - Cognitive Function (NeuroQoLCF, primary outcome), General Anxiety Disorder-7, Fatigue Severity Scale, EuroQoL EQ-5D- 5L (usual activities
dimension). Result(s): There were 39 individuals who participated in the NeuronUp program (adopters, median
sessions started = 3/24). Adopters reported fatigue associated with C ovid19 infection at a higher frequency (33/38
versus 9/16, p=0.014) and had significantly worse cognitive impairment at pre and post -intervention compared to the
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non-adopter group (NeuroQoL-CF mean +/- SD; 19.1 +/- 5.7 versus 22.6 +/- 5.1, p = 0.026 and 20.2 +/- 6.7 versus
23.9 +/- 6.7, p = 0.048). Subjects who had lower cognitive function participated in more NeuronUp sessions; however,
there was no significant difference between the groups in NeuroQoL-CF change over the study period. Global fatigue
worsened for adopters, who reported higher fatigue severity and more difficulty with usual activities than controls
postintervention. Conclusion(s): Level of participation in the NeuronUp program was higher for subjects with more
impairment. This online interven tion did not effectively improve self-reported cognitive function and other symptoms.
Fatigue may be a determining factor for the effectiveness and optimal timing of cognitive rehabilitation programs
delivered to individuals after Covid19.
116. Salem AM, Al Khathlan N, Alharbi AF, et al. The Long-Term Impact of COVID-19 Pneumonia on the
Pulmonary Function of Survivors. Int J Gen Med. 2021;14:3271 -80.
ABSTRACT: Background: The sequelae of COVID-19 pneumonia on pulmonary function and airways inflammation a re
still an area of active research.
Objective: This research aimed to explore the long -term impact of COVID-19 pneumonia on the lung function after
three months from recovery.
Methods: Fifty subjects (age 18-60 years) were recruited and classified into tw o groups: the control group (30
subjects) and the post-COVID-19 pneumonia group (20 patients). Pulmonary function tests, spirometry, body
plethysmography [lung volumes and airway resistance (Raw)], diffusion capacity for carbon monoxide (DLCO), and
fractional exhaled nitric oxide (FeNO), were measured after at least 3 months post -recovery.
Results: Significant reduction in total lung capacity (TLC), forced vital capacity (FVC), forced expiratory volume (FEV1),
FEV1/FEV, and diffusing capacity for carbon mon oxide (DLCO) was observed in post-COVID-19 subjects compared to
controls. Restrictive lung impairment was observed in 50% of post -COVID-19 cases (n = 10) compared to 20% in the
control group (n = 6, P = 0.026). In addition, mild diffusion defect was detect ed in 35% (n = 7) of the post-COVID-19
group compared to 23.3% (n = 7) in the controls (P = 0.012).
Conclusion: COVID-19 pneumonia has an impact on the lung functions in terms of restrictive lung impairment and
mild diffusion defect after three months from recovery. Therefore, a long-term follow-up of the lung function in postCOVID-19 survivors is recommended. Copyright © 2021 Salem et al.
URL: https://pubmed.ncbi.nlm.nih.gov/34267545/
117. Salerno S, Sun Y, Morris EL, et al. Comprehensive evaluation of COVID-19 patient short- and long-term
outcomes: Disparities in healthcare utilization and post-hospitalization outcomes. PLoS ONE [Electronic
Resource]. 2021;16(10):e0258278.
ABSTRACT: BACKGROUND: Understanding risk factors for short- and long-term COVID-19 outcomes have
implications for current guidelines and practice. We study whether early identified risk factors for COVID -19 persist
one year later and through varying disease progression t rajectories.
METHODS: This was a retrospective study of 6,731 COVID -19 patients presenting to Michigan Medicine between
March 10, 2020 and March 10, 2021. We describe disease progression trajectories from diagnosis to potential hospital
admission, discharge, readmission, or death. Outcomes pertained to all patients: rate of medical encounters,
hospitalization-free survival, and overall survival, and hospitalized patients: discharge versus in -hospital death and
readmission. Risk factors included patient age, sex, race, body mass index, and 29 comorbidity conditions.
RESULTS: Younger, non -Black patients utilized healthcare resources at higher rates, while older, male, and Black
patients had higher rates of hospitalization and mortality. Diabetes with complicat ions, coagulopathy, fluid and
electrolyte disorders, and blood loss anemia were risk factors for these outcomes. Diabetes with complications,
coagulopathy, fluid and electrolyte disorders, and blood loss were associated with lower discharge and higher
inpatient mortality rates.
CONCLUSIONS: This study found differences in healthcare utilization and adverse COVID -19 outcomes, as well as
differing risk factors for short- and long-term outcomes throughout disease progression. These findings may inform
providers in emergency departments or critical care settings of treatment priorities, empower healthcare stakeholders
with effective disease management strategies, and aid health policy makers in optimizing allocations of medical
resources.
URL: https://pubmed.ncbi.nlm.nih.gov/34614008/
118. Sanchez-Ramirez DC, Normand K, Zhaoyun Y, et al. Long-Term Impact of COVID-19: A Systematic Review
of the Literature and Meta-Analysis. Biomedicines. 2021;9(8):27.
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ABSTRACT: BACKGROUND: The long-term impact of COVID-19 is still unknown. This study aimed to explore post
COVID-19 effects on patients chest computed tomography (CT), lung function, respiratory symptoms, fatigue,
functional capacity, health-related quality of life (HRQoL), and the ability to return to work beyond 3 months post
infection.
METHODS: A systematic search was performed on PubMed, Web of Science, and Ovid MEDLINE on 22 May 2021, to
identify studies that reported persistent effects of COVID -19 beyond 3 months follow -up. Data on the proportion of
patients who had the outcome were collected and analyzed using a one -group meta-analysis.
RESULTS: Data were extracted from 24 articles that presented information on a total of 5323 adults, post -infection,
between 3 to 6 months after symptom onset or hospital discharge. The pooled prevalence of CT abnormalities was
59% (95% CI 44-73, I2 = 96%), abnormal lung function was 39% (95% CI 24-55, I2 = 94%), fatigue was 38% (95% CI
27-49, I2 = 98%), dyspnea was 32% (95% CI 24-40, I2 = 98%), chest paint/tightness was 16% (95% CI 12-21, I2 = 94%),
and cough was 13%, (95% CI 9-17, I2 = 94%). Decreased functional capacity and HRQoL were found in 36% (95% CI
22-49, I2 = 97%) and 52% (95% CI 33-71, I2 = 94%), respectively. On average, 8 out of 10 of the patients had returned
to work or reported no work impairment.
CONCLUSION: Post-COVID-19 patients may experience persistent respiratory symptoms, fatigue, decreased
functional capacity and decreased quality of life up to 6 mon ths after infection. Further studies are needed to
establish the extent to which post-COVID-19 effects continue beyond 6 months, how they interact with each other,
and to clarify their causes and their effective management.
URL: https://pubmed.ncbi.nlm.nih.gov/34440104/
119. Santiago-Rodriguez EI, Maiorana A, Peluso MJ, et al. Characterizing the COVID-19 Illness Experience to
Inform the Study of Post-acute Sequelae and Recovery. Int J Behav Med. 2021;16:16.
ABSTRACT: BACKGROUND: There is an urgent need to fully understand the impact of variable COVID -19 experiences
and the optimal management of post-acute sequelae of SARS-CoV-2 infection. We characterized the variability in the
acute illness experience and ongoing recovery process from participants in a COVID -19 recovery cohort study in
Northern California in 2020.
METHOD: We completed 24 semi-structured in-depth interviews with adults with confirmed positive SARV-CoV-2
nucleic acid amplification test result, had recovered or were recovering from acute infection, and underwent serial
evaluations. We purposefully sampled English- and Spanish-speaking adults with asymptomatic, mild, and severe
symptomatic infection, including those who were hospitalized and those with HIV co-infection. We used a thematic
analysis to analyze interviews and identify salient themes.
RESULTS: After integrating the thematic analysis with clinical data, we identified key themes: (1) across symptom
profiles and severity, experiencing COVID-19 was associated with psychological distress; (2) symptomatic infection
carried uncertainty in symptom presentation and ongoing recovery (e.g., long COVID); and (3) health information seeking behavior was facilitated by access to medical care and uncertainty with the recovery process.
CONCLUSION: Our data informs the emerging field of "long COVID" research and shows a need to provide
information and continuous support to persons with post-acute sequelae to ensure they feel secure along the path to
recovery. Copyright © 2021. International Society of Behavioral Medicine.
URL: https://pubmed.ncbi.nlm.nih.gov/34918211/
120. Scherlinger M, Felten R, Gallais F, et al. Refining "Long-COVID" by a Prospective Multimodal Evaluation
of Patients with Long-Term Symptoms Attributed to SARS-CoV-2 Infection. Infectious Diseases & Therapy.
2021;10(3):1747-63.
ABSTRACT: INTRODUCTION: COVID-19 long-haulers, also decribed as having "long-COVID" or post-acute COVID-19
syndrome, represent 10% of COVID-19 patients and remain understudied.
METHODS: In this prospective study, we recruited 30 consecutive patients seeking medical help for persistent
symptoms (> 30 days) attributed to COVID-19. All reported a viral illness compatible with COVID-19. The patients
underwent a multi-modal evaluation, including clinical, psychologic, virologic and specific immunologic assays and
were followed longitudinally. A group of 17 convalescent COVID -19 individuals without persistent symptoms were
included as a comparison group.
RESULTS: The median age was 40 [interquartile range: 35-54] years and 18 (60%) were female. At a median time of
152 [102-164] days after symptom onset, fever, cough and dyspnea were less frequentl y reported compared with the
initial presentation, but paresthesia and burning pain emerged in 18 (60%) and 13 (43%) patients, respectively. The
clinical examination was unremarkable in all patients, although the median fatigue and pain visual analog scale s were
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7 [5-8] and 5 [2-6], respectively. Extensive biologic studies were unremarkable, and multiplex cytokines and ultra sensitive interferon-alpha2 measurements were similar between long-haulers and convalescent COVID-19 individuals
without persistent symptoms. Using SARS-CoV-2 serology and IFN-gamma ELISPOT, we found evidence of a previous
SARS-CoV-2 infection in 50% (15/30) of patients, with evidence of a lack of immune response, or a waning immune
response, in two patients. Finally, psychiatric evaluation showed that 11 (36.7%), 13 (43.3%) and 9 (30%) patients had
a positive screening for anxiety, depression and post-traumatic stress disorder, respectively.
CONCLUSIONS: Half of patients seeking medical help for post -acute COVID-19 syndrome lack SARS-CoV-2 immunity.
The presence of SARS-CoV-2 immunity, or not, had no consequence on the clinical or biologic characteristics of post acute COVID-19 syndrome patients, all of whom reported severe fatigue, altered quality of life and psychologic
distress. Copyright © 2021. The Author(s).
URL: https://pubmed.ncbi.nlm.nih.gov/34245450/
121. Seesle 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;05:05.
ABSTRACT: BACKGROUND: Long COVID is defined as the persistence of symptoms beyond 3 months after SARS CoV-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% fema les)
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 s ymptoms 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 neurocognitiv e 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 witho ut 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. 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://pubmed.ncbi.nlm.nih.gov/34223884/
122. 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, dis ability (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 point s 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.
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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://pubmed.ncbi.nlm.nih.gov/34386785/
123. Tanacli R, Doeblin P, Gotze C, et al. COVID-19 vs. Classical Myocarditis Associated Myocardial Injury
Evaluated by Cardiac Magnetic Resonance and Endomyocardial Biopsy. Frontiers in Cardiovascular Medicine.
2021;8:737257.
ABSTRACT: Background: Despite the ongoing global pandemic, the impact of COVID -19 on cardiac structure and
function is still not completely understood. Myocarditis is a rare but potentially serious complication of other viral
infections with variable recovery, and is, in some cases, associated with long-term cardiac remodeling and functional
impairment. Aim: To assess myocardial injury in patients who recently recovered from an acute SARS -CoV-2 infection
with advanced cardiac magnetic resonance imaging (CMR) and endomyoca rdial biopsy (EMB). Methods: In total, 32
patients with persistent cardiac symptoms after a COVID-19 infection, 22 patients with acute classic myocarditis not
related to COVID-19, and 16 healthy volunteers were included in this study and underwent a compre hensive baseline
CMR scan. Of these, 10 patients post COVID-19 and 13 with non-COVID-19 myocarditis underwent a follow-up scan.
In 10 of the post-COVID-19 and 15 of the non -COVID-19 patients with myocarditis endomyocardial biopsy (EMB) with
histological, immunohistological, and molecular analysis was performed. Results: In total, 10 (31%) patients with
COVID-19 showed evidence of myocardial injury, eight (25%) presented with myocardial oedema, eight (25%)
exhibited global or regional systolic left ventricular (LV) dysfunction, and nine (28%) exhibited impaired right
ventricular (RV) function. However, only three (9%) of COVID-19 patients fulfilled updated CMR-Lake Louise criteria
(LLC) for acute myocarditis. Regarding EMB, none of the COVID -19 patients but 87% of the non-COVID-19 patients
with myocarditis presented histological findings in keeping with acute or chronic inflammation. COVID -19 patients
with severe disease on the WHO scale presented with reduced biventricular longitudinal function, increased RV mass,
and longer native T1 times compared with those with only mild or moderate disease. Conclusions: In our cohort, CMR
and EMB findings revealed that SARS-CoV-2 infection was associated with relatively mild but variable cardiac
involvement. More symptomatic COVID-19 patients and those with higher clinical care demands were more likely to
exhibit chronic inflammation and impaired cardiac function compared to patients with milder forms of the disease.
Copyright © 2021 Tanacli, Doeblin, Gotze, Zieschang, Faragli, Stehning, Korosoglou, Erley, Weiss, Berger, Propper,
Steinbeis, Kuhne, Seidel, Geisel, Cannon Walter-Rittel, Stawowy, Witzenrath, Klingel, Van Linthout, Pieske, Tschope and
Kelle.
URL: https://pubmed.ncbi.nlm.nih.gov/35004872/
124. Tempany M, Leonard A, Prior AR, et al. The potential impact of post-COVID symptoms in the healthcare
sector. Occupational Medicine (Oxford). 2021;71(6-7):284-9.
ABSTRACT: BACKGROUND: The phenomenon of post-COVID syndrome (PCS) is evolving from an abstract array of
non-specific symptoms to an identifiable clinical entity of variable severity. Its frequency and persistence have
implications for service delivery and workforce planning.
AIMS: This study was aimed to assess the prevalence of symptoms consistent with PCS and the subjective degree of
recovery in a cohort of healthcare workers, focusing on those who have returned to work.
METHODS: A study population of 1176 was surveyed when attending for severe acute resp iratory syndrome
coronavirus 2 (SARS-CoV-2) antibody testing. Two sub-groups were identified: those with known (i.e. diagnosed on
PCR testing) and assumed (i.e. antibody evidence of previous infection) SARs -CoV-2 infection, at least 12 weeks prior
to the study. Each group was asked about their subjective degree of recovery and the nature of their persistent
symptoms. Results were analysed via excel and SPSS.
RESULTS: In total, 144 employees showed PCR evidence of previous infection, with 139 of these being infected at least
12 weeks prior to the study. Of these 139, only 19% (n = 26) reported feeling 100% recovered, and 71% reported
persistent symptoms. Of those with assumed SARS-CoV-2 infection (n = 78), 32 (41%) were truly asymptomatic since
the commencement of the pandemic, while 46 (59%) described symptoms suggestive of possible infection at least 12
weeks prior to the study. Of this latter group, 23% (n = 18) also reported residual symptoms.
CONCLUSIONS: PCS is prevalent among this group, including those not previously diagnosed with COVID-19. Its'
frequency and duration present challenges to employers with regards to the management of work availability and
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performance. Copyright © The Author(s) 2021. Published by Oxford University Press on behalf of the Society of
Occupational Medicine. All rights reserved. For Permissions, please email: journals.permissions@oup.com.
URL: https://pubmed.ncbi.nlm.nih.gov/34415352/
125. Terlizzi K, Kutscher E, Yoncheva Y. Monitoring New Symptoms After COVID-19 Infection Among Primary
Care Patients in New York City. Journal of the American Board of Family Medicine: JABFM. 2021;34(5):1014 -6.
ABSTRACT: INTRODUCTION: COVID-19 affects multiple organ systems causing sub stantial 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 postacute 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 (~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 multiorgan 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. © Copyright 2021 by the American Board of
Family Medicine.
URL: https://pubmed.ncbi.nlm.nih.gov/34535527/
126. Tucci V, Saary J. Persistent and Emergent Clinical Sequelae of Mild COVID-19. Aerospace Medicine &
Human Performance. 2021;92(12):962 -9.
ABSTRACT: BACKGROUND: Knowledge of the clinical course and consequences of COVID -19 initially evolved in the
context of severe presentations and among those with comorbidities. However, understanding the outcomes of
milder infections in healthy individuals is important for safe return-to-duty in extreme environments or to occupations
requiring significant fitness. We reviewed the literature to characterize the nature and timing of persistent and
emergent clinical sequelae in milder COVID-19 cases to facilitate development of post-COVID-19 screening and
surveillance protocols. METHODS: We searched databases including EMBASE, MEDLINE, Coc hrane COVID-19 study
register, gray literature, clinical trial registries, and relevant health and disease prevention sources for publications
from 2019 to February 18th, 2021, documenting COVID -19 sequelae. Articles were included if the COVID-19 severity
was mild and there were no, or only minor, pre-existing comorbidities. Persistent and emergent sequelae were then
stratified based on time since diagnosis. RESULTS: Among those with mild COVID -19, sequelae were shown to emerge
or persist for months following presumed recovery. Among those with no comorbidities, cardiac, hematological, and
respiratory sequelae emerged after 1-2 mo, and primarily cardiac abnormalities persisted at >= 3 mo. Among those
with minor comorbidities, persistent respiratory abnormali ties, fatigue, dyspnea, and headache were common, and
mental health symptoms emerged by 1-2 mo postinfection. DISCUSSION: After presumed recovery from mild COVID 19, a range of symptoms can persist and later emerge. Whether these are new or previously unre cognized is unclear.
Under-recognized COVID-19 sequelae may increase the risk of subtle or sudden incapacitation and have implications
for return-to-work (RTW) screening and surveillance for safety-critical roles. Tucci V, Saary J. Persistent and emergent
clinical sequelae of mild COVID-19. Aerosp Med Hum Perform. 2021; 92(12):962-969.
URL: https://pubmed.ncbi.nlm.nih.gov/34986935/
127. Van Herck M, Goertz YMJ, Houben-Wilke S, et al. Severe Fatigue in Long COVID: Web-Based Quantitative
Follow-up Study in Members of Online Long COVID Support Groups. J Med Internet Res. 2021;23(9):e30274.
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ABSTRACT: BACKGROUND: Fatigue is the most commonly reported symptom in patients with persistent complaints
following COVID-19 (ie, long COVID). Longitudinal studies examining the intensity of fatigue and differentiating
between physical and mental fatigue are lacking.
OBJECTIVE: The objectives of this study were to (1) assess the severity of fatigue over time in members of online long
COVID peer support groups, and (2) assess whether members of these groups experienced mental fatigue, physical
fatigue, or both.
METHODS: A 2-wave web-based follow-up study was conducted in members of online long COVID peer support
groups with a confirmed diagnosis approximately 3 and 6 months after the onset of infectious symptoms.
Demographics, COVID-19 diagnosis, received health care (from medical professionals or allied health care
professionals), fatigue (Checklist Individual Streng th-subscale subjective fatigue [CIS-Fatigue]; 8-56 points), and
physical and mental fatigue (self-constructed questions; 3-21 points) were assessed. Higher scores indicated more
severe fatigue. A CIS-Fatigue score >=36 points was used to qualify patients a s having severe fatigue.
RESULTS: A total of 239 patients with polymerase chain reaction/computed tomography-confirmed COVID-19
completed the survey 10 weeks (SD 2) and 23 weeks (SD 2) after onset of infectious symptoms, respectively (T1 and
T2). Of these 239 patients, 198 (82.8%) were women; 142 (59.4%) had no self -reported pre-existing comorbidities; 208
(87%) self-reported being in good health before contracting COVID -19; and 62 (25.9%) were hospitalized during
acute infection. The median age was 50 years (IQR 39-56). The vast majority of patients had severe fatigue at T1 and
T2 (n=204, 85.4%, and n=188, 78.7%, respectively). No significant differences were found in the prevalence of normal,
mild, and severe fatigue between T1 and T2 (P=.12). The median C IS-Fatigue score was 48 points (IQR 42-53) at T1,
and it decreased from T1 to T2 (median change: -2 points, IQR -7 to 3; P<.001). At T1, a median physical fatigue score
of 19 points (IQR 16-20) and a median mental fatigue score of 15 points (IQR 10-17) were reported; these scores were
lower at T2 for physical but not for mental fatigue (median change for physical fatigue -1 point, IQR -3 to 0, P<.001;
median change for mental fatigue 0 points, IQR -3 to 3, P=.52). At the time of completing the follow -up survey,
194/239 (81.2%) and 164/239 (68.6%) of all patients had received care from at least one medical professional and one
allied health care professional, respectively.
CONCLUSIONS: Fatigue in members of online long COVID support groups with a confirmed CO VID-19 diagnosis
decreases from 10 to 23 weeks after onset of symptoms. Despite this, severe fatigue remains highly prevalent. Both
physical and mental fatigue are present. It remains unclear whether and to what extent fatigue will resolve
spontaneously in the longer term.
TRIAL REGISTRATION: Netherlands Trial Register NTR8705; https://www.trialregister.nl/trial/8705. Copyright
©Maarten Van Herck, Yvonne M J Goertz, Sarah Houben -Wilke, Felipe V C Machado, Roy Meys, Jeannet M
Delbressine, Anouk W Vaes, Chris Burtin, Rein Posthuma, Frits M E Franssen, Bita Hajian, Herman Vijlbrief, Yvonne
Spies, Alex J van 't Hul, Daisy J A Janssen, Martijn A Spruit. Originally published in the Journal of Medical Internet
Research (https://www.jmir.org), 21.09.2021.
URL: https://pubmed.ncbi.nlm.nih.gov/34494964/
128. Verduzco-Gutierrez M, Estores IM, Graf MJP, et al. Models of Care for Postacute COVID-19 Clinics:
Experiences and a Practical Framework for Outpatient Physiatry Settings. Am J Phys Med Rehabil.
2021;100(12):1133-9.
ABSTRACT: ABSTRACT: After surviving infection with the SARS-CoV-2 virus, individuals may have persistent
symptoms and prolonged impairments that may last for weeks to months. The frequency and heterogeneity of
persistent post-COVID conditions have created challenges in care. Specialty clinics are being established in response
to an increasing need to care for patients with postacute sequelae of SARS -CoV-2 or long COVID syndrome. Although
many post-COVID conditions can be bettered through a comprehensive rehabilitation plan, various clinical settings
may benefit from differing models of coordinated care. We present five models of care in varying degrees of
development and compare processes and adaptations to address the unique needs of each center and their unique
patient populations. Forging a path to recovery will necessitate a multidisciplinary team with physiatry involvement to
meet the distinctive needs of patients with postacute sequelae of S ARS-CoV-2. Furthermore, it is imperative that there
be equitable access to this care and commitment from healthcare institutions to provide resources for these
programs. Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.
URL: https://pubmed.ncbi.nlm.nih.gov/34793373/
129. Wilcox J, Frank E. Occupational Therapy for the Long Haul of Post-COVID Syndrome: A Case Report. Am J
Occup Ther. 2021;75(Supplement_1):7511210060p 1-p 7.
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ABSTRACT: Prolonged symptoms from the novel coronavirus disease 2019 (COVID -19), otherwise known as long
COVID, postacute sequelae of COVID-19 (PASC), or post-COVID syndrome, are affecting an increasingly high number
of patients after severe, moderate, and mild acu te COVID-19 infections. Using evidence-based practice strategies, this
case report describes occupational therapy evaluation and treatment approaches, plan of care, and associated
outcomes for one client experiencing long COVID symptoms in the outpatient s etting. Copyright © 2021 by the
American Occupational Therapy Association, Inc.
URL: https://pubmed.ncbi.nlm.nih.gov/34405799/
130. 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.
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://pubmed.ncbi.nlm.nih.gov/34473245/
131. 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 buil d
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 an d not under copyright protection
in the US; foreign copyright protection may apply.
URL: https://pubmed.ncbi.nlm.nih.gov/34772922/
132. Zarei M, Bose D, Nouri-Vaskeh M, et al. Long-term side effects and lingering symptoms post COVID-19
recovery. Rev Med Virol. 2021:e2289.
ABSTRACT: Since the Coronavirus disease 2019 (COVID-19) pandemic caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), our understanding regarding the pathophysiology and clinical manifestations of this
disease have been improving. However, we still have limited data on long -term effects and lingering symptoms of
post COVID-19 recovery. Despite predilection of COVID-19 for lungs, multiple extra-pulmonary manifestations appear
in multiple organs and biological systems and with continued infection and recovery worldwide. It is necessary that
clinicians provide patients with previous SARS-CoV-2 infection with expectations of long-term effects during or after
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recovery from COVID-19. Herein, we review the long-term impact of COVID-19 on different organ systems reported
from different clinical studies. Understanding risk factors and signs and symptoms of long -term consequences after
recovery from COVID-19 will allow for proper follow-up and management of the disease post recovery. Copyright ©
2021 John Wiley & Sons Ltd.
URL: https://pubmed.ncbi.nlm.nih.gov/34499784/
133. Zayet S, Zahra H, Royer PY, et al. Post-COVID-19 Syndrome: Nine Months after SARS-CoV-2 Infection in a
Cohort of 354 Patients: Data from the First Wave of COVID-19 in Nord Franche-Comte Hospital, France.
Microorganisms. 2021;9(8):12.
ABSTRACT: (1) Background. Post-COVID-19 syndrome is defined as the persistence of symptoms after confirmed
SARS-CoV-2 infection. (2) Methods. ANOSVID is an observational retrospective study in Nord Franche -Comte Hospital
in France that included adult COVID-19 patients confirmed by RT-PCR from 1 March 2020 to 31 May 2020. The aim
was to describe patients with post-COVID-19 syndrome with persistent symptoms (PS group) and to compare them
with the patients without persistent symptoms (no -PS group). (3) Results. Of the 354 COVID-19 patients, 35.9% (n =
127) reported persistence of at least one symptom after a mean of 289.1 +/- 24.5 days after symptom onset.
Moreover, 115 patients reported a recurrence of symptoms after recovery, and only 12 patients reported continuous
symptoms. The mean age of patients was 48.6 years (19-93) +/- 19.4, and 81 patients (63.8%) were female. Patients in
the PS group had a longer duration of symptoms of initial acute SARS -CoV-2 infection than patients in the no-PS
group (respectively, 57.1 +/- 82.1 days versus 29.7 +/- 42.1 days, p < 0.001). A majority of patients (n = 104, 81.9%)
reported three or more symptoms. The most prevalent persistent symptoms were loss of smell (74.0%, n = 94),
fatigue (53.5%, n = 68), loss of taste (31.5%, n = 40), and dyspnea (30.7%, n = 39). These were follo wed by pain
symptoms (26.8% (n = 34), 26.0% (n = 33), 24.4% (n = 31); headache, arthralgia, and myalgia, respectively). More than
half of patients reporting persistent symptoms (58%, n = 73) were healthcare workers (HCWs). Among outpatients,
this population was more present in the PS group than the no -PS group ((86.6%) n = 71/82 versus (72.2%) n =
109/151, p = 0.012). Post-COVID-19 syndrome was more frequent in patients with a past history of chronic
rhinosinusitis (8.7% (n = 11%) versus 1.3% (n = 3), p < 0.001). No significant difference was found regarding clinical
characteristics and outcome, laboratory, imaging findings, and treatment received in the two groups. (4) Conclusions.
More than a third of our COVID-19 patients presented persistent symptoms after SARS-CoV-2 infection, particularly
through loss of smell, loss of taste, fatigue, and dyspnea, with a high prevalence in HCWs among COVID -19
outpatients.
URL: https://pubmed.ncbi.nlm.nih.gov/34442798/
134. Zazzara MB, Galluzzo V, Ciciarello F, et al. Long COVID-19 in older patients: Clinical features and possible
interventions. Eur Geriatr Med. 2021;12(SUPPL 1):S211-S2.
ABSTRACT: Introduction: Persistence of COVID-19 symptoms is a common long-term complication of COVID-19. We
aimed to determine the prevalence of persistent symptoms among older COVID -19 survivors and identify most
frequent symptom patterns. Method(s): We analysed data on 165 patients aged >= 65 years, admitted to the
multidisciplinary Post-COVID-19 Day Hospital between April 2020 and March 2021. Fisher's Exact Test and T -Test
used to assess differences between subjects with and without persistent symptoms. Cox proportional hazard models
used to ascertain associations between clin ical characteristics and persistent COVID-19 related symptoms. Result(s):
Mean age was 73.1 +/- 6.2 years, 39% were females. On admission, 84.5% of patients reported at least one persistent
symptom. Long haulers displayed a higher prevalence of chronic obs tructive pulmonary disease (33% vs. 3%; p =
0.05) and reported a greater number of symptoms during the acute phase of the disease (5.3 +/ - 3.0 vs. 3.3 +/- 2.0;
p<0.001). Almost 1/3 of patients reported 1-2 symptoms; nearly half had >= 3, with a higher prevalence in women
than in men (54.1% vs. 42.6%; p = 0.01). Most frequent symptoms: fatigue (53.1%), dyspnoea (51.5%), joint pain
(22.2%), myalgia (19.4%), and cough (16.7%). Those who had experienced fatigue during the acute phase were more
likely to report persisting symptoms. With increasing time from the acute phase, participants showed a reduction in
the number of persisting symptoms. Conclusion(s): This study provides an introductory frame of COVID -19 long-term
complications in older adults and underlines the need of implementing follow-up programs, improving the
management of persisting COVID-19 related health issues.
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Appendix 1: Evidence Search Details
Filters, Limits
& Exclusions:
Sources
Searched:

English only
June 25, 2021 – March 11, 2022
















Librarian(s):

ACCESS
Agency for Clinical Innovation
and New South Wales
Government
Alberta Health Services
BC Centre for Disease Control
CDC COVID-19 Website
Centre for Effective Practice
Cochrane Library
COVID-END
COVID Critical Care
COVID-19 Immunity Task Force
CPG Infobase
ECRI COVID-19 Resource Center
Embase
Google
L-OVE














Medline
National Health Library &
Knowledge Service (Ireland)
National Collaborating Centre for
Methods and Tools (NCCMT)
Newfoundland and Labrador
Centre for Applied Health Research
NHS
NICE
Nova Scotia Health
Public Health Ontario
Strategy for Patient-Orient
Research (SPOR) Evidence Alliance
TRIP Pro
WHO COVID-19 Website
WHO Global Research Database

Brianna Howell-Spooner, Clinical Librarian, Saskatchewan Health Authority
Courtney Ellsworth, Clinical Librarian, Saskatchewan Health Authority

Appendix 2: Search Strategies
Medline
#
1

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

Results
76854

epidemics/ or pandemics/)
2

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

224261

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

64750

corona virus* or betacoronavirus* or CoV or HCoV)).ti,ab,kf.
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4

((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic* or outbreak* or

11596

crisis)).ti,ab,kf.
5

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

386

6

or/1-5

232615

7

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

151290

8

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

202165

9

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

345460

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

76935

long hauler?).ti,ab,kw ,kf.
11 or/8-10
12 (post-acute or postacute or post-hospital* or posthospital* or post-discharg* or

604175
19412

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

3275
164

COVID).ti,ab.
15 or/12-14
16 7 and 11 and 15

22636
951

17 Longitudinal Studies/ or Follow -Up Studies/

821828

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

146343

19 17 or 18

882851

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

878786

biological/ or computer simulation/ or nonlinear dynamics/
21 (novel agent-based simulation framew ork* or novel agent based simulation framew ork* or agent

341470

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 nonlinear or nonlinear) adj2 model*) or computer simulation* or nonlinear dynamic* or non-linear
dynamic*).ti,ab.
22 20 or 21
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23 patient reported outcome measures/ or outcome assessment, health care/ or health impact

689778

assessment/ or morbidity/ or quality of life/ or sickness impact profile/ or economics, medical/ or
"severity of illness index"/ or patient acuity/ or "health services needs and demand"/ or health care
sector/ or health services research/
24 (impact or outcome? or patient reported outcome? measure? or patient-reported outcome?

3885933

measure? or PROMs or PROM or patient reported experience? measure? or patient-reported
outcome? measure? or PREM or PREMs or morbidit* or mortalit* or "quality of life" or life quality or
QoL or HRQoL or "health-related quality of life" or health impact assessment? or ((sickness or
illness or disease) adj1 (impact or severity)) or medical economics or patient acuit* or ((healthcare or
health) adj2 (need* or demand)) or health service? research or health service evaluation? or
healthcare research or health care research or medical care research).ti,ab.
25 23 or 24

4196300

26 16 and 19

76

27 16 and 22

14

28 16 and 25

438

29 26 or 27 or 28

474

30 limit 29 to dt=20210625-20220311

336

Embase
#

Searches

1

sars-related coronavirus/

2

(coronavirinae/ or betacoronavirus/ or coronavirus infection/) and (epidemic/ or pandemic/)

3

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

Results
490
10765
239960

COV2 or SARSCOV2 or SARS coronavirus 2 or Severe Acute Respiratory Syndrome Coronavirus 2
or Severe Acute Respiratory Syndrome Corona Virus 2).ti,ab,kw ,hw ,ot.
4

((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3 (coronavirus* or corona

208999

virus* or betacoronavirus* or CoV or HCoV)).ti,ab,kw ,hw ,ot.
5

((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic* or outbreak* or

13487

crisis)).ti,ab,kw ,ot.
6

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

7

or/1-6

259956

8

limit 7 to yr="2021 -Current"

173638
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9

recurrent disease/ or symptom assessment/

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

206169
494534

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 .
11 (sequela* or long-COVID* or long COVID* or chronic-COVID or chronic COVID or long-hauler? or long

96046

hauler?).ti,ab,kw .
12 9 or 10 or 11
13 (post-acute or postacute or post-hospital* or posthospital* or post-discharg* or postdischarg*).ti,ab,kw .
14 (postcovid* or post-covid* or postcoronavirus* or post-coronavirus*).ti,ab,kw .
15 ("long-term COVID" or "long term COVID" or persistent COVID or long-haul* COVID or long haul*

772014
31274
3890
198

COVID).ti,ab.
16 13 or 14 or 15
17 7 and 12 and 16
18 Longitudinal Studies/ or Follow Up/
19 ((study or studies) adj1 (follow -up or follow up or follow up or longitudinal)).ti,ab,kw .
20 18 or 19
21 medical informatics/ or statistical model/ or theoretical model/ or statistical model/ or biological model/

35120
1264
1925438
184017
1986497
557603

or computer simulation/ or nonlinear system/
22 (novel agent-based simulation framew ork* or novel agent based simulation framew ork* or agent

427623

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 ,kw .
23 21 or 22
24 patient-reported outcome/ or outcome assessment/ or health impact assessment/ or morbidity/ or

903375
2288626

"quality of life"/ or Sickness Impact Profile/ or health economics/ or "severity of illness index"/ or
disease severity/ or patient acuity/ or "health care cost"/ or health services research/
25 (impact or outcome? or patient reported outcome? measure? or patient-reported outcome? measure? 5597732
or PROMs or PROM or patient reported experience? measure? or patient-reported outcome?
measure? or PREM or PREMs or morbidit* or mortalit* or "quality of life" or life quality or QoL or
HRQoL or "health-related quality of life" or health impact assessment? or ((sickness or illness or
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disease) adj1 (impact or severity)) or medical economics or patient acuit* or ((healthcare or health)
adj2 (need* or demand)) or health service? research or health service evaluation? or healthcare
research or health care research or medical care research).tw ,kw .
26 23 or 24

3143318

27 17 and 20

385

28 17 and 23

10

29 17 and 26

356

30 27 or 28 or 29

622

31 limit 30 to english language

608

32 limit 31 to dd=20210625-20220311

191

33 limit 32 to medline
34 32 not 33

27
164

Other Sources
Long covid OR long-covid
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