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Coronavirus disease-2019 (COVID-19) has swept through the
world causing profound morbidity and mortality. Health organi-
zations and governments are overwhelmedwith the treatment and
prevention of the acute disease. Meanwhile, evidence is gathering
that surviving the acute disease is not the whole story, and many
COVID-19 survivors experience ongoing symptoms and debilitation
[1e4].

Recovered individuals continue to complain of a multitude of
symptoms for months. Most of the patients will experience at least
one symptom during their convalescent period [3e6]. The most
prevalent ongoing symptoms are fatigue, dyspnoea, chest pain,
joint pain, palpitations, anosmia and dysgeusia, hair loss, cognitive
symptoms (memory and attention deficits) and psychosocial
distress (loneliness, anxiety, depression and sleep disorders) [1e4]
(see Table 1).

In some of the recovered patients, slow recovery is to be ex-
pected. Severe COVID-19 necessitates a prolonged intensive care
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unit (ICU) stay, and symptoms of ‘post-ICU syndrome’ are not
unique to COVID-19 [7,8]. However, a retrospective study by
Carvalho-Schneider et al. shows that individuals who have recov-
ered frommild andmoderate COVID-19 are also experiencing post-
COVID-19 symptoms, sometimes with disabling features and
inability to return to their normal life [4]. Similar persistent
symptoms have been described following severe acute respiratory
syndrome and Middle Eastern respiratory syndrome illnesses,
although for the latter it was described in patients who had severe
disease [9].

In their study, Carvalho-Schneider et al. examined the effects of
COVID-19 on a cohort of 150 recovering patients following mostly
mild to moderate episodes who were treated as outpatients [4].
Patients were contacted at 30 and 60 days after symptom onset and
asked to answer a simple questionnaire regarding their symptoms
and general well-being. The study shows that two-thirds of pa-
tients reported at least one symptom on both day 30 and day 60,
and one-third of patients were feeling as bad or worse on day 60 as
they had felt during the acute episode. The most prevalent symp-
toms were anosmia or ageusia (27.8% on day 30, 22% on day 60),
followed by flu-like symptoms (36% on day 30, 21% on day 60).
Ongoing symptoms on day 30 were associated with markers of
more severe disease such as hospitalization, oxygen therapy and
dyspnoea on presentation. Interestingly, the age group associated
with ongoing symptoms was 40e60 years. Ongoing symptoms on
day 60 retained significance only for hospitalization and the
40e49 years age group. The finding with the most impact was that
about 1 in 9 (11%) were still on sick leave at day 60, a significant red
flag for ongoing morbidity and disability following non-critical
disease. It is important to note that half (75/150) of the cohort
were health-care workers. This may be skewing the results either
way as health-care workers tend to be (as a group) younger and
healthier on the one hand, and more attuned to medical symptoms
on the other.

Xiong et al. [1] present a similar picture in their study of
recovered hospitalized patients fromWuhan. The authors followed
patients for a longer period, almost 4 months after symptom onset
(median of 97 days following discharge, combined with median
length of stay of approximately 2 weeks), showing that up to 50% of
ublished by Elsevier Ltd. All rights reserved.
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Table 1
Long COVID-19: proportions of main symptoms as reported in different cohorts

Xiong et al. [1] Carfi et al. [2] Townsend et al. [3] Carvalho-Schneider et al. [4] Dennis et al. [6]

No. of recovered individuals 538 143 128 130 201
Median time of follow up (days) 97 (IQR 95e102)

from discharge
60 (SD 14) from
COVID-19 onset

72 (IQR: 62-87) from
discharge (or from
14 days following the
diagnosis for outpatients)

All individuals were
evaluated at day 60
from COVID-19 onset

140 (IQR 105-160)
from COVID-19 onset

Fatigue 28.3% 53.1% 52.3% NA 98.0%
Dyspnoea 26.0% 43.4% NA 7.7% 87.1%
Chest pain 12.3% 21.7% NA 13.1% 73.1%
Joint pain 7.6% 27.3% NA 16.3% 78.1%
Palpitations 11.2% NA NA 10.9% NA
Anosmia and disgeusia NA NA NA 22.7% NA
Hair loss 28.6% NA NA NA NA
Cognitive symptoms NA NA NA NA NA
Psychosocial distress 22.7% NA NA NA NA

Abbreviations: COVID-19, coronavirus disease 2019; IQR, interquartile range; NA, not available; SD, standard deviation.
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patients still had symptoms at that time period. The most frequent
symptoms in this cohort were fatigue and dyspnoea. Another
important feature of this study is the use of a control group from
the general population under extreme lockdown in Wuhan. This
helps to eliminate the psychological effects of the long and
mandatory isolation period experienced by people with COVID-19,
causing deconditioning, anxiety and depression. The study shows a
significant difference between the two groups, and very few, if any,
symptoms in the control group in general.

These studies, and several others published so far, have focused
on ascertaining that long COVID-19 exists and describing its early
subjective features. It should be stated that less than a year has
passed since the onset of the pandemic, and data regarding long-
COVID pathogenesis, duration and treatments are still limited.
The time has now come to shift the focus of ongoing research to
several questions [10].

One of the most important questions we need to answer is for
how longwill the symptoms last? It is clear that there is a spectrum,
i.e. some patients will return to their former life sooner than others.
However, even 4 months from symptom onset, a substantial pro-
portion of the patients are still suffering, and we still do not have a
maximal cap. Will some patients never completely recover? And if
so e who? And what will their natural history look like?

Which patients need follow up? Risk factors for long COVID-19
are still pending. Carvalho-Schneider et al. have identified some
risk factors for having symptoms in general, such as severity of the
acute disease and being in the age group of 40e59 years. However,
the relatively small cohort size was underpowered for risk factor
assessment of the different symptoms. Treating the ‘mixed bag’ of
symptoms as a single entity dilutes our ability to discern risk factors
for their accrual, as they probably have different mechanisms and
aetiologies. Gender, body mass index, co-morbidities, functional
status and physical activity before the disease are good candidates
for risk factors and need to be explored. In any case, long COVID-19
in individuals with co-morbidities might stem from exacerbation of
the co-morbidity itself. Therefore, these patients need close scru-
tiny. In addition, the findings of Xiong et al. raise a point in favour of
long-term follow up of recovered patients who are asymptomatic
[1]. The incidence of new-onset diabetes [11] or hypertension [1] is
still anecdotal and needs to be explored but considering their long-
term effects, it is imperative to identify and screen susceptible
patients. Additional specific populations of interest for long-term
follow up might be elderly patients, immunocompromised pa-
tients, and those living in developing countries.

What is the cause of each of the ongoing symptoms? Mecha-
nisms of direct viral invasion, thrombosis, hyperactivation of the
immune system and hormonal dysregulation have all been
suggested as causing the acute manifestations of COVID-19, but it is
unclear which, if any, plays a part in long COVID-19. Dennis et al.
have shown multi-organ dysfunction using MRI that is suggestive
of an ongoing inflammatory process in recovering patients [6], but
its aetiology still needs to be ascertained. Additionally, certain rare
syndromes such as GuillaineBarr�e syndrome [12], myasthenia
gravis [13], posturaleorthostatic tachycardia syndrome [14] and
others may account for some patients' symptoms.

What control group should be used, if any? These are trying
times for all of us. Lockdowns, unemployment, anxiety about the
disease and the economy, and for many, grief may cause symptoms
in the general population and therefore wemust ascertainwhich of
the symptoms we see are unique to recovering patients. Special
consideration must be set for using and choosing a control group in
describing long COVID-19. Xiong et al. used people under strict
lockdown, but this group may not be available in many areas [1].

And last and most importantdhow can we help our patients?
Reassurance and advice for patience is not enough for some of our
patients. These are suffering people who are eager to return to their
normal selves. Until we know more regarding the causes and
possible treatments for long COVID-19 symptoms, recovering pa-
tients should be evaluated at designated multidisciplinary clinics,
entered into systematic long-term follow up and linked to pro-
grammes aimed at specific physical and cognitive rehabilitation as
well as emotional support systems. Further research is necessary to
lay the foundations for these interventions aimed at addressing
long COVID-19 symptoms. Individuals convalescing from COVID-19
seem to face a new challengedrecovering completely, and it is our
duty to assist them in their recovery.
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