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Text: 

-“…For this reason I will tell you my name, which is Nefernefernefer. My eyes are as 
green as Nile water in the heat of summer. I am judged so beautiful that no one, 
after having said my name three times, can avoid forgetting me.” 

Sinuhe, The Egyptian, by Mika Waltari  (1945) 
 

In the immortal classical novel by Finnish writer Mika Waltari (1908-1979) (Figure), 

Nefer, a beautiful and cunning Egyptian courtesan, seduces and befools Sinuhe, the 

pharaoh’s physician. Sinuhe is bewitched by her charms and sacrifices everything for 

her – even his parents' house and grave – only to be cruelly rejected when Nefer tires 

of playing with him.  

 

The current pandemic of coronavirus disease 2019 (COVID-19) has literally changed 

our lives and the ones of our patients. One year after onset, 61+ million infections have 

been reported resulting in an excess of 1.4 million deaths worldwide,1 and counting. In 

other respiratory virus infections, like influenza, we would expect recovery to pre-

infection quality of life and functionality. However, while many COVID-19 patients 

recover and return to normal health, a yet uncertain proportion of COVID-19 survivors 

persist with lingering, recurrent symptoms for months after recovering from the acute 

condition. These long-term outcomes vary from mild symptoms to severe conditions, 

and sometimes nearly-life threatening episodes. Accordingly, many have not returned 

to their baseline health after weeks, also affecting productivity and emotional status. 

The burden and clinical features of the now called post-COVID-19 syndrome, long-term 

COVID-19, or COVID-19 sequelae, need to be unraveled.  After ICU, the frequency of 

post-intensive care syndrome (PICS) is at the least 50%.2 At ICU discharge, as a result of 

the impact of the acute illness and the hazards of bed rest and hospitalization, nearly 

all survivors of critical illness experience impairments in one or more PICS domains. At 
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3 and 12 months, 64% and 56% of survivors experience one or more new post-

intensive care problems, respectively, and co-occurrence is common.  

 

However, post-COVID-19 syndrome is not a hallmark of critically ill patients, but also 

represents a significant proportion of those that presented with only mild to moderate 

symptoms after the acute infection. One of the first reports (July 9, 2020) on this topic, 

including 143 patients from Italy followed up two months after discharge, identified 

that 87% had at least one persistent symptom, most commonly fatigue and dyspnea; 

and decreased quality of life was observed in 44.1% of the patients in that study.3 Two 

more recent reports produced similar findings: A recent CDC Telephone survey 

conducted April to June 2020 at 14 U.S. academic health care systems in 13 states 

reported that 35% of COVID-19 patients did not return back to their usual health;4 and 

in a Dutch Primary Care series of 126 patients stratified by COVID-19 initial severity, at 

three months follow-up even the 27 mild and 51 moderate patients had symptoms and 

signs in a similar degree than the severe and critical ones.5 In contrast with HIV or 

hepatitis viruses, other coronaviruses usually produce self-limited infections, while 

persistent replication of COVID-19 has only been identified in severely 

immunocompromised patients.6 However, we know that there are significant chronic 

health effects in survivors of community-acquired bacterial pneumonia, including an 

increased risk of heart attack, heart failure, stroke and cognitive impairment.7 As an 

analogy with post-viral pneumonia, in a clinical series of 369 SARS survivors from Hong 

Kong, 42.5% had active psychiatric illnesses and 40.3% reported a chronic fatigue 

problem four years after SARS.8 
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In this issue of the Journal, three European groups report their findings on post-COVID-

19 syndrome in independently collected, prospective, observational cohorts of 

hospitalized COVID-19 patients, who were assessed up to three months past infection 

(Table 1). Namely: Vigeland TV, et al.9 report on symptoms, quality of life, pulmonary 

function, and chest CT findings three months following hospital admission for COVID-

19 in 103 patients from six Norwegian hospitals. Sonnweber T, et al.,10 report on 

similar tests performed in 145 patients from five Austrian centres. And finally, Guler 

SA, et al., 11 report on 113 patients from 13 Swiss centers. In the three studies, COVID-

19 survivors are identified as mild or severe cases based on symptoms/events during 

hospital admission/stay including ICU need, and post-COVID-19 syndrome is 

characterized depending on case severity. Albeit symptoms improve significantly over 

time, about half of these patients present respiratory-related concerns even 4-months 

after discharge, most often dyspnea and impaired lung function. Not surprisingly, the 

more severe patients such as those admitted to an ICU while hospitalized, presented 

the more CT lung abnormalities/pathologies, and reported more trouble in daily-life 

activities. 

 

Strengths of these studies include novelty, tackling an iron-hot medical crisis, quality 

integration of many sites, and use of both routinely/actively collected medical data for 

research purposes, in a situation borderline with near collapse. They have implications 

for clinical research, unravelling the late sequelae, clinical management, public health 

surveillance and health services planning. However, some limitations deserve 

discussion, including: Limited sample size and duration: ranging from 25 to 38 person-

year experience in each of these studies, they add up to a maximum of barely 100 
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person-year altogether; we will need many thousands (millions) of person-year 

experience in COVID-19 survivors to grasp its full scope, and by subgroups, of its 

associated sequalae. Limited statistics: all these studies (but Sonnweber T, et al.,10 with 

two time points) use a pre-post study design, so a continuous assessment with 

generalized linear model (GLM) or other might be also applied. Restricted scope: these 

studies address mostly pulmonary function, yet again Sonnweber T, et al.,10 which also 

collected markers of cardiac function; however, there are increasing reports of chronic 

cardiac,12 and neurological ill-health,13 among other in COVID-19 hospitalized 

survivors, that will certainly contribute to long-term symptoms and functional 

outcomes. Bias: first assessments of any new disease often included selected samples 

carrying common biases such as lead time (information bias), apparent increased 

survival (selection bias), and unmeasured residual confounding, among other biases; 

true representativity will come from population studies from non-elite centers, non-

hospitalized subjects and including patients from low-and-middle-income countries. 

Baseline assessments: understandably, urgency precluded many baseline assessments 

prior to COVID-19, such as the effect of previous smoking exposure or previous lung 

conditions, that have previously resulted in somewhat erroneous interpretations.14 

Applicability of findings: finally, all have insufficient follow-up to know if the observed 

defects are permanent or will resolve; it remains to be seen effects of potential re-

infection, and any eventual immunological effects of different COVID-19 vaccines. In 

addition, no cardiopulmonary exercise testing with oxygen consumption assessment 

was performed to identify muscular impairment.  
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Interestingly, these three studies confirm that in a large proportion of post-COVID 

patients dyspnea and fatigue are not justified by cardiopulmonary tests, as often 

identified in clinical practice. In spite of being hospitalized requiring supplemental 

oxygen, only a small proportion of patients with lung fibrosis, cardiac impairment or 

pulmonary hypertension were indeed identified. Therefore, these findings suggest that 

symptoms alone should not guide the management of long-term COVID-19 patients. 

Moreover, these observations highlight the need to differentiate lung or pulmonary 

vascular (associated with silent micro-thrombosis) injury,15 from (steroids) myopathy 

or the development of a systemic exertion intolerance disease, formerly known as 

chronic fatigue syndrome (SEID/CFS) or myalgic encephalitis. That syndrome was 

characterized by fatigue for longer than 6 months, post-exertional malaise, 

unrefreshing sleep plus orthostatic intolerance or cognitive impairment; pathogenesis 

might be via the immune disbalance associated with SARS-CoV-2 infection, inducing an 

activation in the expression of endogenous viruses or epigenetic changes increasing 

cellular metabolism. 

 

With all likelihood, many more reports pooling patients from either single centers or in 

collaborative national/international efforts,16 will emerge. We have started to collect a 

list of recommendations for future clinical research studies reporting on post-COVID-

19 syndrome (Table 2). Some of them have already been implemented in the 

encompassing three ERJ papers, but the definition itself of what post-COVID-19 

syndrome is, by consensus of the World Health Organization,17 the European Centre 

for Disease Prevention and Control,18 the European Respiratory Society,19 and others, 

or for how long, and which tests to use to assess it, still needs further evidence. 
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Anyway, 4 weeks as breakpoint to identify late sequelae, as proposed by Datta et al.,20 

seems utterly insufficient.  

 

Many unknowns remain on what proportion of COVID-19 survivors will require 

multidisciplinary post-COVID-19 clinics to address both persistent symptoms and 

potential long-term respiratory and other complications (i.e.: acute kidney injury, 

myocarditis, psychiatric outcomes, …).21 And on what standard treatments and 

management strategies should be applied,22 most likely to be periodically revisited 

whenever new, significant evidence be available. It will be another toll of this 

pandemic, to add up to the global risks we face in these most uncertain times.23 

 

These observations have four important clinical implications: 1) the first step is getting 

universal definitions for recovery. Recovery cannot be stated when someone is testing 

negative or being discharged from hospital. A negative follow-up PCR or positive 

antibodies serologic test does not mean recovery neither. The definition should 

include duration, but also severity and fluctuation of symptoms, plus functional status 

and quality of life. It is needed to track people for six-months at the least and set up 

local registers. Second, it is needed to differentiate organ sequelae from SEID/CFS. 

Third, it is needed to identify a biomarker or laboratory test (like we have for acute 

infection or post-acute hyperinflammatory illness). Lastly, it is needed to identify 

determinants on who is more likely to experience prolonged disease following SARS-

CoV-2 infection. 

 



 8 

Unlike for Sinuhe, no need to repeating three times the name of this disease to 

remember it, as COVID-19 will not be forgotten by patients, their relatives and 

caretakers in the foreseeable future. 

“… Sinuhe, my friend, we have been born into strange times. Everything is melting – 
changing its shape – like clay on a potter’s wheel. Dress is changing, words, customs 
are changing, and people no longer believe in the gods – though they may fear them. 
Sinuhe, my friend, perhaps we were born to see the sunset of the world, for the world 
is already old, and twelve hundred years have passed since the building of the 
pyramids. When I think of this, I want to bury my head in my hands and cry like a 
child.” 

Sinuhe, The Egyptian, Mika Waltari (1945) 
 
 
 

Figure. Sinuhe, The Egyptian, by Mika Waltari  (1945) 
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Table 1. Characteristics of each prospective cohort of clinical cases, analysis and main findings on post-COVID-19 respiratory outcomes 
 
 Population Follow up Analysis Main findings 

Vigeland TV, et al.  [9] 103 patients 
across 6 medical 
centers in Norway 

3 months (˜90 
days) after 
admission 

Descriptive analysis of 
patients based on ICU 
admission. Univariate 
logistic model for severity 
indices and respiratory 
outcomes. Multivariate 
logistic model for 
respiratory outcomes 
related to ICU stay. 

Approximately 50% patients presented persistent dyspnoea on 
exertion, and 25% reduced diffusion lung capacity for carbon 
monoxide (DLCO).  
Participants admitted to ICU during hospitalization presented more CT 
abnormalities and reported more problems in daily-life activities, but 
similar lung function and self-reported dyspnoea to those not 
admitted to ICU. 

Sonnweber T, et al. 
[10]  

145 patients 
across 4 medical 
centers in Austria.  

60, and 100 
days after 
admission 

Overall and subgroup 
descriptive analyses for 
time-related differences. 
Secondary analyses using 
adjusted generalized 
linear models to account 
for time-series.  

Major improvement of symptoms over time, however, 41% patients 
presented symptoms after 100 days: most frequently dyspnoea (36%), 
and impaired lung function (21%). Small proportion of patients with 
cardiac impairment or pulmonary hypertension. Frequent finding in CT 
scans of lung pathologies (63%) without fibrosis 

Guler SA, et al. [11]    113 patients 
across 9 medical 
centers in 
Switzerland 

4 months 
(˜120 days) 
after 
discharge 

Descriptive analysis of 
patient’s outcomes 
stratified into mild and 
severe cases. Adjusted 
logistic models for 
radiological features 
related to disease 
severity 

DLCO-percent predicted identified as the single most important factor 
associated with severe/critical COVID-19 translated to reduced 
walking distance and oxygen desaturation on exercise. Presence of 
mosaic hypoattenuation on chest CT at follow-up was significantly 
associated with previous severe/critical COVID-19 
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Table 2. Recommendations for future clinical observational studies on post-COVID-19 
syndrome 
 

1. Reports should follow all/most STROBE recommendations for observational 
research, and attach their checklist 24 

2. Minimal follow-up of six months 

3. Early, active identification of subjects at risk of severe sequelae 

4. Use reference groups (i.e.: hospital controls via electronic health records; or 
population-based controls; or else) 

5. Tests, questionnaires and tools to assess patient outcomes should be pre-
specified as per a protocol 

6. A minimum dataset to merge variables/values/patients in a standard dictionary 
should be implemented  

7. Characterize risk factors known for persistence of symptoms: high blood 
pressure, overweight/obesity, smoking, mental health conditions, other 
comorbidities and their treatment, … 

8. Recording of real-time data with apps, remote sensors and e-health 

9. Assess mental status and post-traumatic stress disorder 

10. Assess quality-of-life of patients (and their carers) objectively 

11. Identify early potential pharmacological (e.g. steroids) and non-pharmacological  
(IMV and NIMV, …) adverse events 

12. Report at the least three sets of serial measurements over time, to fully assess 
recovery 

13. Use objective techniques, like cardiopulmonary exercise test, to assess the 
exercise impairment 

14. Assess effects of targeted rehabilitation 

15. Differentiate from systemic exertion intolerance disease, formerly known as 
chronic fatigue syndrome (SEID/CFS) 

16. Identify laboratory tests or biomarkers to characterize the post-COVID-19 
syndrome 

17- Assess correlation between symptoms and abnormal peak oxygen consumption  

 
 
  



 11 

References:  

                                                 
1  Johns Hopkins University Coronavirus Resource Center. Available at 
https://coronavirus.jhu.edu [accessed on November 24, 2020] 
 
2 Mikkelsen ME, Still M, Anderson BJ, Bienvenu OJ, Brodsky MB, Brummel N, Butcher B, Clay 
AS, Felt H, Ferrante LE, Haines KJ, Harhay MO, Hope AA, Hopkins RO, Hosey M, Hough CTL, 
Jackson JC, Johnson A, Khan B, Lone NI, MacTavish P, McPeake J, Montgomery-Yates A, 
Needham DM, Netzer G, Schorr C, Skidmore B, Stollings JL, Umberger R, Andrews A, Iwashyna 
TJ, Sevin CM. Society of Critical Care Medicine's International Consensus Conference on 
Prediction and Identification of Long-Term Impairments After Critical Illness. Crit Care Med. 
2020 Nov;48(11):1670-1679. doi: 10.1097/CCM.0000000000004586. PMID: 32947467. 
 
3 Carfì A, Bernabei R, Landi F; Gemelli Against COVID-19 Post-Acute Care Study Group. 
Persistent Symptoms in Patients After Acute COVID-19. JAMA. 2020 Aug 11;324(6):603-605. 
doi: 10.1001/jama.2020.12603. 
 
4 Tenforde MW, Kim SS, Lindsell CJ, Billig Rose E, Shapiro NI, Files DC, Gibbs KW, Erickson HL, 
Steingrub JS, Smithline HA, Gong MN, Aboodi MS, Exline MC, Henning DJ, Wilson JG, Khan A, 
Qadir N, Brown SM, Peltan ID, Rice TW, Hager DN, Ginde AA, Stubblefield WB, Patel MM, Self 
WH, Feldstein LR; IVY Network Investigators; CDC COVID-19 Response Team; IVY Network 
Investigators. Symptom Duration and Risk Factors for Delayed Return to Usual Health Among 
Outpatients with COVID-19 in a Multistate Health Care Systems Network - United States, 
March-June 2020. MMWR Morb Mortal Wkly Rep. 2020 Jul 31;69(30):993-998. doi: 
10.15585/mmwr.mm6930e1. PMID: 32730238. 
 
5 van den Borst B, Peters JB, Brink M, Schoon Y, Bleeker-Rovers CP, Schers H, van Hees HWH, 
van Helvoort H, van den Boogaard M, van der Hoeven H, Reijers MH, Prokop M, Vercoulen J, 
van den Heuvel M. Comprehensive health assessment three months after recovery from acute 
COVID-19. Clin Infect Dis. 2020 Nov 21:ciaa1750. doi: 10.1093/cid/ciaa1750. Online ahead of 
print. PMID: 33220049. 
 
6 Helleberg M, Niemann CU, Moestrup KS, Kirk O, Lebech AM, Lane C, Lundgren J. Persistent 
COVID-19 in an Immunocompromised Patient Temporarily Responsive to Two Courses of 
Remdesivir Therapy. J Infect Dis. 2020 Sep 1;222(7):1103-1107. doi: 10.1093/infdis/jiaa446. 
PMID: 32702095. 
 
7 Wunderink RG, Waterer GW. Clinical practice. Community-acquired pneumonia. N Engl J 
Med. 2014 Feb 6;370(6):543-51. doi: 10.1056/NEJMcp1214869. PMID: 24499212. 
 
8  Lam MH, Wing YK, Yu MW, Leung CM, Ma RC, Kong AP, So WY, Fong SY, Lam SP. Mental 
morbidities and chronic fatigue in severe acute respiratory syndrome survivors: long-term 
follow-up. Arch Intern Med. 2009 Dec 14;169(22):2142-7. doi: 
10.1001/archinternmed.2009.384. PMID: 20008700. 
 
9 Vigeland TV, et al. ERJ-03448-2020: Dyspnoea, lung function and CT findings three months 
after hospital admission for COVID-19. Eur Respir J 2020 (in press). 
 
10 Sonnweber T, et al. ERJ-03481-2020: Cardiopulmonary recovery after COVID-19 – an 
observational prospective multi-center trial. Eur Respir J 2020 (in press). 

https://coronavirus.jhu.edu/


 12 

                                                                                                                                               
 
11 Guler SA et al. ERJ-03690-2020: Pulmonary function and radiological features four months 
after COVID-19: first results from the national prospective observational Swiss COVID-19 lung 
study. Eur Respir J 2020 (pending acceptance). 
 
12 Puntmann VO, Carerj ML, Wieters I, Fahim M, Arendt C, Hoffmann J, Shchendrygina A, 
Escher F, Vasa-Nicotera M, Zeiher AM, Vehreschild M, Nagel E. Outcomes of Cardiovascular 
Magnetic Resonance Imaging in Patients Recently Recovered From Coronavirus Disease 2019 
(COVID-19). JAMA Cardiol. 2020 Nov 1;5(11):1265-1273. doi: 10.1001/jamacardio.2020.3557. 
PMID: 32730619. 
 
13 Nepal G, Rehrig JH, Shrestha GS, Shing YK, Yadav JK, Ojha R, Pokhrel G, Tu ZL, Huang DY. 
Neurological manifestations of COVID-19: a systematic review. Crit Care. 2020 Jul 13;24(1):421. 
doi: 10.1186/s13054-020-03121-z. PMID: 32660520  
 
14 Halpin DMG, Faner R, Sibila O, Badia JR, Agusti A.Do chronic respiratory diseases or their 
treatment affect the risk of SARS-CoV-2 infection? Lancet Respir Med. 2020 May;8(5):436-438. 
doi: 10.1016/S2213-2600(20)30167-3. Epub 2020 Apr 3. 
 
15 Idilman IS, Telli Dizman G, Ardali Duzgun S, Irmak I, Karcaaltincaba M, Inkaya AC, Demirkazik 
F, Durhan G, Gulsun Akpinar M, Ariyurek OM, Akpinar E, Rello J, Akova M, Akata D. Lung and 
kidney perfusion deficits diagnosed by dual-energy computed tomography in patients with 
COVID-19-related systemic microangiopathy. Eur Radiol. 2020 Aug 29:1-10. doi: 
10.1007/s00330-020-07155-3. Online ahead of print. PMID: 32860146. 
 
16 unCoVer website. unCoVer – Unravelling data for rapid evidence-based response to COVID-
19.  
 
17 https://www.who.int/docs/default-source/coronaviruse/risk-comms-updates/update-36-
long-term-symptoms.pdf?sfvrsn=5d3789a6_2. [accessed on November 28, 2020] 
 
18 European Centre for Disease Prevention and Control. Long-term sequelae (Latest update 20 
July 2020)  https://www.ecdc.europa.eu/en/covid-19/latest-evidence/clinical [accessed on 
November 28, 2020] 
 
19 ERS COVID-19 resource centre. Available at https://www.ersnet.org/the-
society/news/novel-coronavirus-outbreak--update-and-information-for-healthcare-
professionals [accessed on November 24, 2020]. 
 
20 Datta SD, Talwar A, Lee JT. A Proposed Framework and Timeline of the Spectrum of Disease 
Due to SARS-CoV-2 Infection: Illness Beyond Acute Infection and Public Health Implications. 
JAMA. 2020 Nov 18. doi: 10.1001/jama.2020.22717. Online ahead of print. PMID: 33206133. 
 
21 Lutchmansingh DD, Knauert MP, Antin-Ozerkis DE, Chupp G, Cohn L, Dela Cruz CS, Ferrante 
LE, Herzog EL, Koff J, Rochester CL, Ryu C, Singh I, Tickoo M, Winks V, Gulati M, Possick JD. A 
clinic blueprint for post-COVID-19 RECOVERY: Learning from the past, looking to the future. 
Chest. 2020 Nov 4:S0012-3692(20)35125-4. doi: 10.1016/j.chest.2020.10.067. Online ahead of 
print. PMID: 33159907. 
 
22 Bai C, Chotirmall SH, Rello J, Alba GA, Ginns LC, Krishnan JA, Rogers R, Bendstrup E, Burgel 
PR, Chalmers JD, Chua A, Crothers KA, Duggal A, Kim YW, Laffey JG, Luna CM, Niederman MS, 

https://www.who.int/docs/default-source/coronaviruse/risk-comms-updates/update-36-long-term-symptoms.pdf?sfvrsn=5d3789a6_2
https://www.who.int/docs/default-source/coronaviruse/risk-comms-updates/update-36-long-term-symptoms.pdf?sfvrsn=5d3789a6_2
https://www.ecdc.europa.eu/en/covid-19/latest-evidence/clinical


 13 

                                                                                                                                               
Raghu G, Ramirez JA, Riera J, Roca O, Tamae-Kakazu M, Torres A, Watkins RR, Barrecheguren 
M, Belliato M, Chami HA, Chen R, Cortes-Puentes GA, Delacruz C, Hayes MM, Heunks LMA, 
Holets SR, Hough CL, Jagpal S, Jeon K, Johkoh T, Lee MM, Liebler J, McElvaney GN, Moskowitz 
A, Oeckler RA, Ojanguren I, O'Regan A, Pletz MW, Rhee CK, Schultz MJ, Storti E, Strange C, 
Thomson CC, Torriani FJ, Wang X, Wuyts W, Xu T, Yang D, Zhang Z, Wilson KC. Updated 
guidance on the management of COVID-19: from an American Thoracic Society/European 
Respiratory Society coordinated International Task Force (29 July 2020). Eur Respir Rev. 2020 
Oct 5;29(157):200287. doi: 10.1183/16000617.0287-2020. Print 2020 Sep 30. PMID: 33020069. 
 
23 Muller JE, Nathan DG. COVID-19, nuclear war, and global warming: lessons for our 
vulnerable world. Lancet. 2020 Jun 27;395(10242):1967-1968. doi: 10.1016/S0140-
6736(20)31379-9. Epub 2020 Jun 12. 
 
24 STrengthening the Reporting of OBservational studies in Epidemiology. Available at: 
https://www.strobe-statement.org/?id=available-checklists [accessed on November 24, 2020] 
 

https://www.strobe-statement.org/?id=available-checklists



