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R e v i e w  A R t i c l e  

Persistent and Emergent Clinical Sequelae  
of Mild COVID-19
victoria tucci; Joan Saary

 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, cochrane 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 abnormalities, 
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 unrecognized 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.
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The emergence of COVID-19 caused by SARS-CoV-2 
quickly evolved into a global pandemic.63 Much has already 
been learned about the clinical course and health conse-

quences of this novel disease, particularly in association with 
severe presentations and hospitalized patients. However, approxi-
mately 80% of individuals are managed as outpatients.68 To date, 
research regarding the clinical sequelae of nonhospitalized indi-
viduals with no, or only minor, pre-existing conditions who suf-
fered asymptomatic or mild COVID-19 is comparatively lacking.

Although limited, some evidence has suggested that among 
those with a milder course of COVID-19, sequelae can persist 
for weeks to months beyond the acute illness.17,28,35,36,68 There 
are also increasing reports of emergent adverse health events 
post-acute infection that introduce concern about the risk for 
sudden or subtle incapacitation. Documented post-acute 
sequelae broadly include cardiac, hematological, respiratory, 
and neurological abnormalities, among others.7,9,17,28,30,35,68

Since COVID-19 is a novel disease, postrecovery fol-
low-up durations rarely extend beyond 6 mo at the time of 
this review.37 However, based on clinical knowledge about 
long-term outcomes from other coronaviruses, such as 
severe acute respiratory syndrome (SARS) and Middle East 
respiratory syndrome (MERS), it seems reasonable to sus-
pect that COVID-19 may have post-acute effects, and that 
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they may occur in multiple physiological systems, such as 
the pulmonary, cardiovascular, neurological, gastrointesti-
nal, and musculoskeletal systems.4,37,74

Occupational exposures (e.g., hypoxia, G-forces, etc.) in 
some high-performance operational populations are likely to 
affect these same systems. New or previously unrecognized 
sequelae of COVID-19 could thus have implications for fitness 
to return-to-work (RTW) for safety-sensitive trades, such as 
aircrew and divers.

We, therefore, performed a review of the literature to better 
characterize the persistent and emergent sequelae of asymp-
tomatic and relatively mild COVID-19. We focused on rela-
tively healthy patients with no, or only minor comorbidities 
because these characteristics are most representative of highly 
screened populations, such as aircrew, divers, military person-
nel, athletes, etc. Due to minimal tolerance for sudden and sub-
tle incapacitation in these work environments, improved 
awareness of COVID-19 sequelae is important for post-
COVID-19 RTW policy development, and to inform postre-
covery surveillance for safety-sensitive trades.

METHODS

Literature Review
A comprehensive review of the literature was conducted to 
identify studies which describe the nature and temporality of 
emergent and persistent sequelae of mild COVID-19 in rela-
tively healthy individuals (Fig. 1). Both peer-reviewed and 

preprint articles published or available between 2019 to Feb-
ruary 18th, 2021, were eligible for inclusion. Studies of interest 
included those that reported persisting symptoms or emerg-
ing adverse effects postmild COVID-19. Studies were not 
excluded based on design.

Relevant studies were identified by searching databases 
including Ovid MEDLINE, Ovid EMBASE, the Cochrane 
COVID-19 Study Registry, the OMA Research Portal COVID-
19 Clinical Trials, and Google Scholar. Health and disease pre-
vention sites (e.g., World Health Organization (WHO), Centre 
for Disease Control and Prevention (CDC), Center for 
Infectious Disease Research and Policy (CIDRAP), etc.), gray 
literature sources (including the medRxiv preprint server), as 
well as organizational guidelines and repositories were manu-
ally searched for additional relevant information.

Search terms included (“COVID-19” OR “Novel corona 
virus” OR “Sars-cov-2” OR “corona virus”) AND (‘long term’ or 
‘sequelae’ or ‘ follow up’ or ‘discharge’ or ‘outcome’ or ‘emerg*’ or 
‘persist*’), as well as physiological system-specific descriptors 
(search strategy available upon request). The search terms were 
used in combination with MeSH terms to extend the compre-
hensiveness of the literature searches. Only human studies were 
reviewed. Additional references were identified from the cita-
tions of relevant articles. We also searched the literature with 
specific interest in the sequelae of mild and asymptomatic 
COVID-19 in athletic populations, as these are highly screened 
individuals with substantial preinfection fitness. This allowed 
for increased applicability of the results to a screened and 
healthy population.

Fig. 1. Literature search and article retrieval process. *Primarily nonhospitalized individuals, but categorized based upon severity designation stated in the indi-
vidual studies; †primarily non-ICU hospitalized patients; ‡primarily hospitalized patients admitted to the ICU; §comorbidities considered minor included treated 
hypertension, treated thyroid disorders, and treated high cholesterol; ¶any other stated comorbidity including diabetes mellitus, respiratory and heart disease.
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Data extracted from primary studies included study features 
(location, research question/purpose, research design, principal 
organ system), temporality (months until follow-up, duration of 
COVID-19, duration of sequelae), severity of COVID-19, and 
the type of sequelae assessment measures. Relevant information 
and recommendations from medical associations (N = 2), inter-
national health and disease prevention organizations and societ-
ies (N = 10), and government agencies (N = 3) were also 
considered. A single reviewer recorded data that were then veri-
fied by an independent second reviewer.

Classification of COVID-19 Severity, Sequelae, and Duration of 
Follow-Up
For this review, the COVID-19 severity designations were 
based upon severity definitions in the individual studies. When 
classifying studies by COVID-19 severity, we found significant 
inconsistency in these definitions between studies. Nonethe-
less, mild COVID-19 usually entailed nonhospitalized individ-
uals. Moderate COVID-19 primarily considered non-ICU 
hospitalized patients, and severe COVID-19 was primarily hos-
pitalized patients admitted to the ICU.

Persistent sequelae were defined as those lasting from initial 
patient assessment and/or acute phase of COVID-19 through 
to the follow-up time in the study. Conversely, emergent 
sequelae were defined as those that were not present as part of 
the initial presentation and/or acute phase of COVID-19 but 
emerged thereafter, by the follow-up time.

We stratified both persistent and emergent sequelae by 
broad follow-up time intervals of £ 1 wk, 2 wk, 1–2 mo, and  
³ 3 mo based on recurrent trends in the literature regarding 
COVID-19 patient follow-up periods. Studies with similar fol-
low-up times were then grouped together to examine and com-
pare sequelae occurring within each of these intervals.

Analysis
The initial searches generated a total of 184 articles for retrieval. 
These were then reviewed in detail to identify those that con-
tained results of clinical follow-up of individuals specifically 
experiencing mild or asymptomatic COVID-19. Studies dis-
cussing moderate and/or severe COVID-19, as well as those 
with insufficient detail about severity or duration of follow-up 
resulted in the exclusion of 126 articles. The study populations 
of the remaining 58 articles were examined in greater detail to 
exclude studies in which participants had significant comorbid-
ities. The rationale for this was to ensure comparability of the 
final sample to a screened and healthy population. Comorbidi-
ties other than treated hypertension, treated thyroid disorders, 
and treated high cholesterol were considered significant; such 
illnesses included diabetes mellitus and pre-existing respiratory 
and heart diseases. This resulted in the further elimination of 
26 articles: 19 articles in which study participants had signifi-
cant comorbidities and 7 articles due to the lack of comorbidity 
delineation, or because clinical results were based on patient 
self-reports on social media platforms. The remaining 32 arti-
cles were retained for inclusion in the final summary in which 

studies presenting sequelae in those with no and minor comor-
bidities were stratified by follow-up period (Fig. 1).

RESULTS

Both persistent and emergent sequelae over the course of fol-
low-up at four separate time intervals (£ 1 wk, 2 wk, 1-2 mo, and  
³ 3 mo) are presented for those with no comorbidities (Table I)  
and with minor comorbidities (Table II).

Among individuals with “no known pre-existing comorbidi-
ties,” the main persistent sequelae reported at 2 wk included 
cough, fatigue, and dyspnea.64 At a follow-up time of 1–2 mo, 
common reported sequelae included chest pain, fatigue, and dys-
pnea,1,14,20,67 with difficulty concentrating, memory loss, and 
anosmia/ageusia being among the less commonly reported per-
sistent symptoms at this follow-up time.20,26,41 Persistent sequelae 
identified at a follow-up time of ³ 3 mo included primarily car-
diac findings, such as myo- and pericarditis, pericardial effusion, 
and peri-, epi- and intramyocardial enhancement upon imag-
ing.56 Similar to persistent sequelae identified at 1–2 mo, chest 
pain, memory loss, and anosmia/ageusia were also reported at  
³ 3 mo postmild SARS-CoV-2 infection (Table I).20 Interestingly, 
at a follow-up time of 1–2 mo after mild or asymptomatic 
COVID-19, no significant clinical or biomarker abnormalities 
were detected in elite soccer athletes.41 Although high sensitivity 
cardiac troponin I (hs-cTnI) elevation was more prevalent in the 
infected group, it was rare and not significantly associated with 
previous SARS-CoV-2 infection or with cardiac pathology.41 In 
another professional athletic population, a comprehensive 
screening protocol consisting of blood tests, spirometry, resting 
ECG, stress-test ECG with oxygen saturation monitoring, and 
echocardiogram did not reveal significant abnormalities after 
recovery from asymptomatic or mild COVID-19.26

By comparison, persistent sequelae reported in patients with 
“minor comorbidities” at a follow-up time of 2 wk included 
impaired diffusing capacity, and progressive lung fibrosis upon 
absorption of pulmonary lesions in older patients (Table II).23,44 
The common sequelae persisting at 1–2 mo included chest 
pain, anosmia/ageusia, dyspnea, and fatigue, similar to those 
with no comorbidities at this time period in recovery.50,65 
Headache was also reported in patients with minor comorbidi-
ties, but not in patients without comorbidities. Persistent 
sequelae identified at a follow-up time of  3 mo primarily 
included dyspnea, fatigue, and behavioral impairment, the lat-
ter occurring in patients with minor comorbidities but not in 
patients without (Table II).28,71 Sequelae, such as respiratory 
symptoms and imaging anomalies, tended to be reported in 
studies where outcomes could not be stratified based on comor-
bidities. As a result, we labeled these as ‘possibly confounded’. In 
these instances, it was not known whether the reported sequelae 
occurred in the specific portion of the population with comor-
bidities, or if a particular comorbidity was associated with an 
increased sequelae incidence.29,31 Notable (but possibly con-
founded) sequelae that occurred only in patients with minor 

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-05



MILD COVID-19 SEQUELAE—Tucci & Saary

AEROSPACE MEDICINE AND HUMAN PERFORMANCE Vol. 92, No. 12 December 2021  965

comorbidities included numbness in extremities, impaired 
mobility, and hearing loss (Table II).39

We also examined what we have called emergent sequelae, 
i.e., sequelae that emerged after a period of presumed complete 
recovery of mild or asymptomatic COVID-19 (e.g., resumption 
of usual function). Among those with no comorbidities, pul-
monary embolism, acute myo-pericarditis, and large vessel 
stroke were notable emergent adverse events at a follow-up time 
of £ 1 wk (Table I).33,46,51 Important emergent sequelae at 2 wk 
included pneumothorax, myocarditis, pericardial effusion, and 
monoclonus cerebellar ataxia.24,29,57 Emergent cardiovascular 
and pulmonary imaging anomalies, as well as liver injury, were 
also reported sequelae at 2 wk.34,57 The majority of the emer-
gent sequelae occurred at a follow-up time of 1–2 mo. These 
consisted of adverse cardiac, hematological, and respiratory 
findings.1,5,14,16,21,52,57 Emergent sequelae identified at a fol-
low-up time of ³ 3 mo primarily included a rise in troponin T 
levels and cardiovascular imaging anomalies (Table I).56 Studies 
in which no significant emergent events occurred at various 

follow-up times tended to involve athletic populations.26,69 A 
study by Vago et al., revealed that athletes who recently recov-
ered from COVID-19 did not show signs of cardiac involve-
ment on cardiac magnetic resonance.69

By comparison, emergent sequelae (after presumed recovery  
from mild COVID-19) reported in those with minor comor-
bidities at a follow-up time of £ 1 wk included stroke, transverse 
myelitis, and intracranial hypertension, the latter two of which 
did not occur in patients with no comorbidities (Table II).8,61,62 
The majority of emergent sequelae among those with minor 
comorbidities appeared to occur at 1–2 mo postinfection and 
included insomnia and mental health symptoms, which did not 
occur among those with no comorbidities.42,65 Although possi-
bly confounded, impaired diffusing capacity was also found to 
only occur in patients with minor comorbidities at this fol-
low-up period (Table II).31 Emergent sequelae identified at a 
follow-up time of ³ 3 mo primarily also included impaired dif-
fusing capacity, as well as brain imaging volumetric and micro-
structural abnormalities (Table II).39,44

Table I. Persistent and Emergent Sequelae Stratified by Follow-Up Time in Patients With Mild COVID-19 and No Comorbidities.

Comorbidities: None

Follow-Up Time ≤ 1 wk 2 wk 1–2 mo ≥ 3 mo
Persistent Sequelae •  Cough64

•  Fatigue64

•  Dyspnea64

•  Chest pain1,20

•  Muscle weakness20

•  Fatigue1,67

•  Dyspnea1,14

•  Anosmia/Ageusia20

•  Difficulty concentrating20

•  Memory loss20

•  None26,41,*

•  Myocarditis56

•  Perimyocarditis56

•  Pericardial effusion and 
enhancement56

•  Epicardial enhancement56

•  Intramyocardial 
enhancement56

•  Intracellular edema of 
cardiomyocytes56

•  Acute lymphocytic 
infiltration56

•  Bone/joint pain20

•  Chest pain20

•  Confusion20

•  Memory loss20

•  Anosmia/ Ageusia20

Emergent 
Sequelae

•  Pulmonary embolism46

•  Acute myo-pericarditis33

•  Large vessel stroke51

•  Herpes zoster25

•  Bilateral spontaneous 
pneumothorax29

•  Myocarditis57

•  Pericardial effusion57

•  Monoclonus cerebellar ataxia24

•  None 26,69,*

Imaging Anomalies
•  Abnormal T2 values57

•  Late gadolinium enhancement57

Possibly Confounded†

•  Liver injury34

•  Pulmonary embolism5,14

•  DVT5

•  Myocardial strain abnormalities16

•  Myocarditis21,57

•  Pericarditis21

•  Late gadolinium enhancement21

•  Left ventricle dysfunction21

•  Pericardial effusion16,52,57

•  Pericardial enhancement16

•  Dyspnea 1, ‡

•  Fatigue1, ‡

•  Chest pain 1, ‡

•  None 26, 69,*

Imaging Anomalies
•  Ground glass opacities52

•  Late gadolinium enhancement57

•  Increased T116

•  Abnormal T257

•  Rise of troponin T levels56

Imaging Anomalies
•  Raised native T1 & T256

•  Late gadolinium 
enhancement56

•  None69,*

*No significant adverse outcomes at follow-up; these studies tended to involve athletes.
†Comorbidities not separated based on our aircrew definition and outcomes not stratified by comorbidities, therefore, classification of outcomes was conservative.
‡Sequelae re-emerged.
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DISCUSSION

With the passage of time, studies discussing post-acute effects 
of COVID-19 are becoming available, primarily among hospi-
talized populations who thus represent more severe cases.45 
The unique aspect of our study is the focus on relatively 
healthy, nonhospitalized individuals with mild COVID-19, as 
we sought to examine emergent and persistent sequelae to 
inform RTW considerations for high-performance, safety 
sensitive populations. Our findings tend to be consistent with 
a small emerging body of research focusing on nonhospital-
ized individuals.38,40 Overall, it is apparent that COVID-19 
not only poses health concerns during the infection phase, but 
also in the post-acute recovery period, and that the health 
impacts of COVID-19 do not solely affect multimorbid 
patients with severe infection. Our findings are relevant for 
RTW decisions and screening and surveillance protocol devel-
opment in safety-sensitive occupations that require individu-
als to have high levels of fitness to withstand their working 
environments and maintain a predictably low risk for causes 
of subtle or sudden incapacitation.

As a result of our findings, we sought to examine COVID-19 
sequelae identified in athletic populations, as these highly 
screened individuals are generally healthy and have high levels  
of fitness pre-COVID-19. Such population characteristics  
increase the relevance and applicability of results regarding per-
sistent and emergent effects postmild or asymptomatic infection 

to safety-sensitive trades and high-performance operator popu-
lations that require optimal health.

In athletes, cardiac involvement appeared to be among the 
most common identified sequelae, which included myocardial 
and pericardial effusion, late gadolinium enhancement, physi-
cal function and fitness impairment, myocarditis, pericarditis, 
and left ventricular dysfunction (Table I).16,21,57,59 These results 
introduce concern for highly active populations because car-
diac pathology can be exacerbated by exercise during the acute 
phase of viral myocarditis.55

A recent study by Puntmann et al. reported cardiovascular 
magnetic resonance imaging consistent with signs of cardiac 
involvement and ongoing inflammation in over two-thirds of 
recovered patients two months after COVID-19.56 These findings 
are relevant to highly active populations, such as athletes, in whom 
myocarditis is a risk factor for sudden cardiac death.53,70 Rajpal et 
al. studied athletes recovering from asymptomatic or mild 
COVID-19.57 Despite no control group, they reported myocardial 
late gadolinium enhancement in 12 participants (46%). However, 
these subjects did not experience elevated troponins, nor ST/T 
wave changes on ECG data. T2 mapping revealed signs of edema 
in 4 out of 12 subjects with late gadolinium enhancement, sug-
gesting that although there is still a risk of acute inflammatory 
myocardial injury or myocarditis, it can be considered relatively 
unlikely.57 Nonetheless, cardiac pathology in the absence of severe 
COVID-19 symptoms poses a concern for the RTW of high-per-
formance occupations that need to maintain optimal health.55

Table II. Persistent and Emergent Sequelae Stratified by Follow-Up Time in Patients With Mild COVID-19 and Minor Comorbidities.

Comorbidities: Minor

Follow-Up Time ≤ 1 wk 2 wk 1-2 mo ≥ 3 mo

Persistent Sequelae •  Progressive lung fibrosis as 
lesions absorbed (older 
patients)23

•  Impaired diffusing 
capacity44

•  Headache65

•  Chest pain65 Dyspnea50,65

•  Fatigue50,65

•  Anosmia/ageusia50

•  None58*

Possibly Confounded†

•  Respiratory symptoms29

•  Imaging anomaly  
(ground glass opacities)31

•  Altered DLCO66

•  Asthenia29

•  Anosmia29

•  Dysgeusia29

•  Dyspnea28,71

•  Fatigue28,71

•  Decreased HRQoL71

•  Behavioral impairment71

Possibly Confounded†

•  Numbness in extremities39

•  Impaired mobility39

•  Hearing loss39

•  Headache39

•  Anosmia39

Emergent Sequelae •  Transverse myelitis61

•  Stroke8

•  Intracranial 
Hypertension62, ‡

•  Joint pain65

• Dementia65

•  Insomnia42

Mental Health
•  Depression42,65

•  Anxiety42,65

•  PTSD42

•  Obsessive compulsive symptoms42

Possibly Confounded†

•  Pulmonary embolism29

•  Liver function abnormalities6

•  Impaired diffusing capacity31

Possibly Confounded†

•  Impaired 
diffusing- capacity44

•  Memory loss39

•  Volumetric & microstructural 
abnormalities in central 
olfactory cortices & partial 
right hemisphere white 
matter39

•  Myalgia39

Note: Bolded events occurred in patients with minor comorbidities but not in patients with no comorbidities.
*Mo significant adverse outcomes at follow-up; these studies tended to involve athletes.
†Comorbidities not separated based on our aircrew definition and outcomes not stratified by comorbidities, therefore, classification of outcomes was conservative.
‡Hospitalized, but considered mild by the respective study.
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Although some studies did not identify significant COVID-19 
sequelae at follow-up, this demonstrates the variability and het-
erogeneity of the potential lasting health impacts and risks of mild 
or asymptomatic SARS-CoV-2 infection.26,41,69 Nevertheless, sig-
nificant potential consequences have prompted the development 
of professional consensus statements and organizational guide-
lines that intend to inform the evaluation of athletes upon 
COVID-19 recovery to ensure a safe return-to-play/work.

We examined select guidelines, consensus statements, and 
organizational recommendations regarding post-COVID-19 
screening measures, system-specific screening measures, and 
follow-up guidelines for return-to-play, especially for asymp-
tomatic or mild infection.3,11,13,15,18,32,48,54,55,72,73 This literature, 
as well as current data from athletic populations, highlights the 
gravity of mild COVID-19 sequelae and further corroborates 
our recommendation to develop specific RTW screening pro-
cedures upon recovery from minor illness.

To ensure the absence of cardiac complications associated 
with mild COVID-19, additional cardiac investigations, such as 
ECG and cardiac echo, have been recommended before return-
ing to high performance activities.43 Based on our review of 
persistent and emergent cardiac sequalae, in combination with 
the data from athletic populations, and consideration of the 
environmental stressors to which safety-sensitive and high-per-
formance operator populations are exposed, we support this 
recommendation to implement cardiac investigations prior to 
RTW. Additional assessment may be warranted following more 
severe cases of COVID-19.

Based on findings of notable persistent and emergent respi-
ratory sequelae, as well as emergent liver injury and hematolog-
ical events like pulmonary embolism, we agree with Wilson et 
al. and Phelan et al. that it would also be prudent to consider 
implementing additional laboratory testing when developing 
RTW policies.54,55,73 Although dyspnea can be multifactorial, 
notable nonconfounded respiratory sequelae occurred in those 
with no comorbidities (ground glass opacities and bilateral 
spontaneous pneumothorax) and in those with minor 
 comorbidities (progressive lung fibrosis and impaired diffusing 
capacity). These findings, combined with return-to-play con-
siderations for athletes noted by Wilson et al. and Santos-
Ferreira et al., lead us to recommend considering chest X-ray 
and pulmonary function testing.60,73

Gilad et al. outline the Israeli Aeromedical Center’s recom-
mendations to flight surgeons regarding the medical examina-
tions required before military aviators return to flight 
post-COVID-19 recovery.27 They are consistent with our sug-
gested considerations for lab testing, chest radiography, electro-
cardiography, pulmonary function testing, and further evaluation 
in the event of abnormal results. Additional investigation, partic-
ularly among those with moderate or severe illness, is also justified.

We concluded that after mild COVID-19 illness, a range of 
symptoms can persist beyond acute infection, and new symptoms 
can emerge even after an individual is assumed to have recovered. 
This prompted us to further question when recovery can be con-
sidered complete, and, therefore, at what point enhanced post-
illness surveillance can confidently cease. The ultimate duration 

of persistent symptoms remains unclear, and there is now suspi-
cion that a protracted course of illness may exist.28

Research supports a growing concern about a syndrome of 
‘long COVID-19’, also identified as ‘chronic COVID-19 syn-
drome’ or ‘long-haul COVID-19’.12,19,49 This condition is charac-
terized by long-term manifestations of SARS-CoV-2 infection 
that persist beyond the normal convalescence phase and could be 
a potential explanation for persistent sequelae experienced by 
recovered COVID-19 patients.47 Our review is consistent with 
recent studies on athletic populations, which suggest that young 
and healthy patients are at risk of suffering from longer COVID-
19 postrecovery, even if they only experienced mild disease at the 
peak of their illness.16,21,57,59 It is common for patients suffering 
from long-COVID-19 to report persistent multisystem involve-
ment and substantial functional disability.22 In a preprint study on 
long-COVID-19 by Davis et al., the majority of patients failed to 
return to previous levels of work at 6 mo postinfection, and many 
still experienced prolonged symptoms at 7 mo.22 They reported 
that the most frequent symptoms at 6 mo included fatigue, postex-
ertional malaise, and cognitive dysfunction.22 There are also post-
COVID-19 hubs for patients and researchers dedicated to 
investigating the persistent sequelae associated with this disease 
through patient testimonials and patient-led research.9,10

Limitations
Due to the novelty of COVID-19, most survivors have only had 
relatively short follow-up times postrecovery, and data regard-
ing longer-term outcomes of COVID-19 patients postrecovery 
is limited at this time. The application of statistical analyses and 
utilization of larger clinical and administrative records data-
bases may offer a more extensive evaluation of COVID-19 
sequelae in various populations.37

This study is specifically confined to information available 
as of February 2021, thus we recommend on-going regular 
review of post-COVID-19 screening and surveillance proce-
dures. Since we completed data gathering, we have already 
become aware of emerging mental health issues, and new infor-
mation describing ophthalmological outcomes that may be rel-
evant for screening prior to RTW.2

In summary, our findings highlight the need to remain vigi-
lant following seemingly minor infections. Coronaviruses in 
general have caused repeated outbreaks in recent years and are 
likely to re-emerge again in the future. Awareness of the timing 
and spectrum of sequelae associated with seemingly mild ill-
ness can be useful not only to guide protocol development for 
RTW, but also to anticipate the need for increased interval sur-
veillance. The results of this study lead us to make the following 
key recommendations:

1.  Do not underestimate mild illness and assume no sequelae.
2.  On-going monitoring even after mild infection is 

recommended.
3.  ECG, cardiac echo, pulmonary testing, labs, and imaging 

may still be relevant after the point of presumed recovery.
4.  As COVID-19 continues to evolve and variants emerge, 

new sequelae may also emerge as time progresses.
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