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a Facultad de Medicina, Universidad de Granada, Granada, Spain
b Infectious Diseases Unit, Hospital Universitario Virgen de las Nieves, Granada, Spain

a  r  t  i  c  l e  i  n  f  o

Article history:
Received 28 February 2021
Accepted 29 April 2021
Available online 5 October 2021

Keywords:
COVID
COVID-19
Sequelae
Respiratory
Cardiological
Coronavirus
SARS-CoV-2
Neurological
Psychiatric

a  b  s  t  r  a  c  t

COVID-19  pandemic  has  impacted  the  world  population,  with  a high  rate  of  morbidity  and  mortality.
While  the  evidence  to  date  has  attempted  to  describe  clinical  feature  of  acute  illness,  recent  reports  have
also begun  to describe  persistent  symptoms  that  extend  beyond  the  initial  period  of  illness.  Adverse
outcomes,  in  addition  to respiratory,  have  been  found  to occur  at different  levels:  cardiovascular,  neuro-
logical,  or immunological;  skin,  gastrointestinal  or renal  manifestations.  The detrimental  effect  on  mental
health has  also  been  described,  not  only  in COVID-19  patients.  The  burden  of  disease  secondary  to this
pandemic  is  likely  to be enormous  and  not  limited  to  acute  disease  alone,  thus  epidemiological  studies  are
needed to further  investigate  the  long-term  impact  of this  disease.  This review  summarizes  the current
evidence  on  short-term  effects  and  describes  the possible  long-term  sequelae  of COVID-19.

©  2021  Elsevier  España,  S.L.U.  All  rights  reserved.
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r  e  s  u  m  e  n

La  pandemia  de  COVID-19  ha impactado  gravemente  en  la población  mundial,  con  una  gran  tasa  de  mor-
bilidad y mortalidad.  Si bien  la  evidencia  hasta  la  fecha  ha  intentado  describir  la clínica  de  la  enfermedad
aguda,  informes  recientes  también  han  comenzado  a describir  síntomas  persistentes  que se  extienden
más  allá  del  período  inicial  de  enfermedad.  Se  ha  encontrado  que  los  resultados  adversos,  además  de
respiratorios,  se  presentan  a  diferentes  niveles:  cardiovascular,  neurológico  o inmunológico;  manifesta-
ciones  cutáneas,  gastrointestinales  o renales.  También  se  ha  descrito  el efecto  perjudicial  sobre  la  salud
SARS-CoV-2
Neurológicas
Psiquiátricas

mental,  no  solo  en  pacientes  con  COVID-19.  Es  probable  que  la  carga  de enfermedad  secundaria  a  esta
pandemia  sea  enorme  y  no  se limite  únicamente  a la enfermedad  aguda,  por lo  que  se  necesitan  estudios
epidemiológicos  que  investiguen  más  a  fondo  el impacto  a largo  plazo  de  esta  enfermedad.  Esta  revisión
resume  la  evidencia  actual  sobre  los  efectos  a corto  plazo  y  describe  las  posibles  secuelas  a  largo  plazo
del  COVID-19.

©  2021  Elsevier  España,  S.L.U.  Todos  los derechos  reservados.

s
Introduction
The battle against COVID-19 does not seem to end with the
detection and treatment of the acute disease. The persistent
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ymptoms described so far by COVID-19 survivors, although het-
rogeneous, show a high incidence. However, there are still no
ong-term studies on this subject. Whether these persistent man-
festations experienced by patients represent a new syndrome
nique to COVID-19 or whether there is an overlap with the recov-
ry phase of similar diseases has not been determined. Much of

hat has been reported so far is in line with findings from other
ost-viral syndromes1 and those found in critically ill (non-COVID)
atients who have been discharged from the Intensive Care Unit
ICU) and are still experiencing a wide range of symptoms months
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after hospitalisation, which has been termed post-intensive care
syndrome.2

The most common physical symptoms described are fatigue,
dyspnoea, chest pain or tightness, loss of taste or smell and cough.
Other less recurrent sequelae described are headache, arthralgia,
anorexia, dizziness, myalgia, insomnia, alopecia, sweating and diar-
rhoea. The literature maintains that some symptoms resolve more
quickly than others. For example, fever, chills, and olfactory/taste
symptoms usually resolve within two to four weeks, while fatigue,
dyspnoea, chest tightness, cognitive deficits, and psychological
effects can last for months3–7 (Table 1).

The purpose of this review is to describe the existing knowledge
on the post-acute-chronic phase of COVID-19 for each of the organs
and systems for which we have information and to understand
the existing evidence on chronic phase manifestations in order to
provide long-term care for these patients.

Material and methods

To carry out this review, international search tools have been
used such as: PubMed, Scholar, Embase, Web  of Science, and
UpToDate. A systematic search of the literature has been car-
ried out, using the following terms as search criteria in different
combinations: COVID-19, SARS-CoV-2, coronavirus, respiratory,
respiratory function, computed tomography (CT); imaging, fibrosis,
decreased carbon monoxide diffusing capacity (DLCO), digestive,
diarrhoea, ageusia, anosmia, bradypsychia, neuropathy, anxiety,
suicide, Alzheimer’s, cardiac output, cardiac function, troponins,
athletes, myocarditis, magnetic resonance imaging (MRI); throm-
boembolic disease, thromboembolism, pulmonary hypertension,
autoimmunity, anti-phospholipids, among other terms. More than
200 articles were consulted for this review.

Results

Asthenia

Asthenia is recognized as one of the most common sequelae in
people infected with SARS-CoV-2. Despite its high prevalence, there
is little detailed literature on this phenomenon. Asthenia lasting
six months or more, without an explanation for it, is called chronic
fatigue syndrome (CFS) and, although it has been linked to pre-
vious coronavirus infections, in the case of COVID-19, the lack of
association between its occurrence and the severity of the initial
infection has important implications for the potential number of
patients who may  be affected.8

However, it should be noted that asthenia is a feeling and can
vary from person to person and we have no test to confirm this
diagnosis. Female gender and people with a previous diagnosis of
depression or anxiety had a higher risk of fatigue. However, its
pathophysiology in patients who have passed COVID-19, as well
as its possible associations and predictor values, need to be inves-
tigated in long-term longitudinal studies.

Respiratory sequelae

A wide spectrum of pulmonary manifestations has been
reported in COVID-19 survivors and are evident on functional and
spirometric tests (Table 2). Looking at the subacute period, in a
study of 110 hospitalised patients, pulmonary function tests (PFTs)

were performed at discharge or one day before.9 DLCO abnormal-
ities were observed in 47.2% of patients with <80% of predicted
capacity, with a higher frequency in those who had experienced a
more severe disease.

1
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A meta-analysis by Torres et al.10 established DLCO as the most
ommon short- to medium-term respiratory function abnormality,
ccurring in 39% of hospitalised patients. Secondly, the develop-
ent of a restrictive pattern and an obstructive pattern is described

n 15 and 7% of patients, respectively. Huang et al.,11 after a
ollow-up of 57 patients 30 days after discharge, show that approx-
mately three quarters developed lung function impairment, with
ecreased DLCO and decreased forced expiratory volume in the
rst second/forced vital capacity (FEV1/FVC) ratio again being the
ost common. In contrast, a more recent study excluding patients
ho  required mechanical ventilation (MV) showed no changes in

FTs at six weeks after admission, except for a minimal decrease
n DLCO. This suggests that sequelae described in previous studies
re nothing, but a consequence of the effects caused by MV  in the
hort-medium term.12

Three month after discharge, Zhao et al.13 found that these
esidual lung function abnormalities persisted in 25.4% of patients,
ostly in the form of reductions in DLCO, followed by decreases

n FEV1, FVC and total lung capacity (TLC), suggestive of fibrotic
hanges. Moreno et al.,7 after a follow-up of a Mediterranean cohort
or 10–14 weeks, showed that spirometric abnormalities were
resent in 9.3% of patients, although this time in preference to the
bstructive pattern, which was mild in 63.6%. Huang et al.14 note
hat, after months, the decrease in diffusion still remains, ranging
rom 22% for patients who  did not require supplemental oxygen
uring admission to 56% for those who required MV.

The sustained sequelae in respiratory function are compatible
ith a restrictive pattern secondary to interstitial abnormalities.
arious reports describe the existence of residual radiological
bnormalities after clinical recovery and discharge, even months
ater. For instance, Huang et al.11 show that 30 days after discharge,

ore than half of the patients still had CT abnormalities, mainly
round glass opacities (GGO) with a peripheral distribution, which
ad decreased compared to previous CTs. At three months, Zhao
t al.13 found that the typical radiological manifestations of the
cute phase such as consolidation and the crazy-paving pattern
ere practically resolved, but radiological anomalies continue to

e maintained (70.91%) despite clinical respiratory improvement,
ven with fibrosis in the form of interstitial thickening (27.7%). At
ix months,14 approximately half of the patients who required hos-
ital admission had at least one pathological finding on the CT scan,
ith GGO and fibrosis being the most important; with the volume

f the lesion being related to the severity of the acute condition.
he crazy-paving pattern is minimal at follow-up as a result of that
ecovery. There are also no lymphadenopathies, a tree-in-bud pat-
ern, masses, mediastinal involvement, pleural effusion, cavitation,
r calcifications.

Rogliani et al.15 describe that radiological abnormalities recover
ompletely during follow-up in mild-moderate cases with no evi-
ence of fibrotic abnormalities. Lung function and exercise capacity
ere also in the normal range. This provides preliminary evidence

o suggest that in hospitalized patients with predominantly mild-
oderate forms of COVID-19 the risk of functional and fibrotic

equelae is minimal.
Valuable data in the possible prediction of respiratory seque-

ae is the information provided by CT scanning, and a relationship
as been found between the degree of pulmonary involvement
uring the initial radiological assessment and the persistence of
ulmonary abnormalities in the medium to long term. Tabatabaei
t al.16 observed that there was a relationship between the initial
adiological evaluation and the persistence of pulmonary abnor-
alities in the medium-long term (10.3 ± 5.4 vs. 7.3 ± 4.6; P = .036).

Several studies have looked at functional capacity after COVID-

9, especially the six-minute walk test (6 MWT).17 Daher et al.12

eported that 79% of patients 30 days after discharge had walking
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Table  1
Most common symptoms in the post-acute phase of COVID-19.

Halpin et al. Carfi et al. Xiong et al. Göertz et al. Moreno-Pérez
et al.

Huang et al.

Follow-up 1−2 months
after hospital
discharge

2  months from
symptom onset

3 months 3 months 2−3 months
from symptom
onset

6  months from
symptom onset

Patients 100 143 538 2.159 277 1.733
Age  (median [IQR]) 70.5 in ward

58.5 in ICU
56.5 (14.6)a 52.0

(41.0−62.0)
47.0
(39.0−54.0)

56 (42−67.5) 57 (47−65)

Asthenia (%) 64 53.1 28.3 87 34.8 63
Arthralgia (%) – 27.3 7.6 22 19.6 9
Headache (%) – 10 – 38 17.8 2
Dyspnoea (%) 40 43.4 21.4 71 34.4 23
Cough (%) – 15 7.1 29 21.3 –
Anosmia/Ageusia (%) – 15 – 12 21.4 7−11
Sleep  disorders (%) – – 17.7 – – 26
Anxiety Depression (%) – – 5 – – 23
Post-traumatic stress disorder (%) 31 – – – – –
Palpitations (%) – – 11.2 32 – 9
Chest  pain (%) – 21.7 12.3 44 5
Decreased quality of life (EQ5D-SF36) Yes 44.1% – – Yes Yes

IQR: interquartile range; ICU: intensive care unit.
a Mean (SD).

Table 2
Prevalence of respiratory and neurological sequelae in patients who  have suffered COVID-19.

Respiratory sequelae

At discharge 1 month 3 months 6 months

Acute episode severity Severe Not severe Severe Not severe Severe Not severe

DLCO decrease <80% (%) 84.21 38.5 76.5 42.5 16.4 56 22
Restrictive Pattern (%) 10.5−47.3 8.8−19.8 23.5 5−7.5 7.3−10.9 1−11 3
Obstructive Pattern (%) 0 5.5 10.5 – 2−8 8
At  least one CT abnormality (%) – 94.1 37.5 70.91 54 52
6-minute walk test (m [CI]) – 517.43 (472.9−562) 573.52 (535.14−611.9) – 479 (434.0−515.5) 495.0 (440.0–538)

Neurological sequelae

6 months

Non-hospitalized ICU

Hemorrhagic stroke (%) 0.31 2.66
Ischemic stroke (%) 0.14 1.05
Guillain barre (%) 0.05 0.33
Neuropathy, plexopathy, radiculopathy (%) 2.69 4.24
Myopathy (%) 0.16 3.35
Encephalitis (%) 0.05 0.35
Delirium (%) 0.35 1.74

2 months 6 months
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Anosmia/ageusia (%) 12−32.6 

CVA: cerebrovascular accident (stroke); DLCO: decreased diffusion capacity; CI: con

distances below their predicted values, of which 46% had figures
even below age-adjusted lower normal limits. Three-month values
from another study18 reveal that 22% of patients had a 6MWT  < 80%
of predicted. 16% of the patients desaturated, showing an associa-
tion with a decrease in DLCO.

The limitation of patients’ physical and functional capacities
can be an aggravating factor for their quality of life. Halpin et al.5

describe a significant drop in the European Quality of Life - 5
Dimensions (EQ5D)19 questionnaire within weeks of discharge in
68.8% of participants requiring ICU and 45.6% of those in the ward
group. Van der Sar et al.20 report that all the items of the SF-
36 questionnaire,21 except for body pain, were significantly lower
than the norm, finding an important correlation with the decrease
in DLCO. However, this association is weak, indicating that qual-

ity of life is determined by more aspects, such as social isolation.
These symptoms persist at six months,14 with greater severity and
prevalence for those patients in critical condition during the acute

o
r
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e interval; CT: computed tomography; ICU: Intensive care unit.

hase, presenting more problems of mobility, pain/discomfort and
nxiety/depression.

ardiac sequelae

With regard to cardiac manifestations, it was initially thought
hat the frequency of cardiac involvement resulting from SARS-
oV-2 disease was  directly associated with the severity of the
linical course of the pathology and the presence of comorbidities.
upporting this theory, a study by Huang et al.22 in recovered sub-
ects who presented with cardiac symptoms during the acute phase
evealed abnormal findings on cardiac magnetic resonance imag-
ng (CMR) in 58% of patients 50 days after the onset of symptoms,
otably decreased right ventricular ejection fraction, myocardial

edema suggestive of myocarditis and fibrosis. However, more
ecent CMR  studies of individuals recovered from COVID-19 have
hown a high rate of cardiac involvement despite an asymptomatic
r benign course of the disease.23,24
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Table 3
Prevalence of psychiatric and haematological sequelae in patients who have suffered
COVID-19.

Psychiatric sequelae

3 months 6 months

Mood disorder (%) 2 4.22
Anxiety (%) 4.7 7.11
Psychotic disorder (%) 0.1 0.42
Substance abuse (%) – 1.92
Insomnia (%) 1.9 2.53

Hematologic sequelae

1 month 6 months

Arterial and venous thrombosis (%) 2.5 0
Venous thrombosis (%) 0.6 –
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Puntmann et al.23 compared the CMR  images of 100 patients
(49 ± 14 years) with COVID-19 after three months of diagnosis
with healthy controls. The participants who had recovered had
a lower left ventricular ejection fraction and a considerable pro-
portion had high levels of ultrasensitive troponin T. 78% of the
recovered COVID-19 patients had some type of cardiac involvement
observable on CMR, such as myocarditis, scarring, or pericardial
enhancement. Interestingly, the oligosymptomatic COVID-19 sub-
jects had myocardial inflammation similar to the hospitalized
subgroup, which could be related to the age of the study patients
and the more common presence of risk factors, as well as previous
asymptomatic or undiagnosed lesions.

Rajpal et al.24 show, after a follow-up (11–53 days) of 26 univer-
sity athletes, signs of active myocarditis in 15% of them and isolated
myocardial fibrosis in an additional 30%. However, in another group
of 26 elite athletes who had mostly asymptomatic or mild COVID-
19 infection25 there have been no criteria for the diagnosis of active
myocarditis by MRI  one or two months after diagnosis, and the
findings can be explained by physiological adaptation to exercise
(isolated myocardial oedema).

Neurological sequelae

The most common neurological symptoms in COVID-19 are
headache, dizziness, anosmia, and ageusia. Other neurological
findings include cerebrovascular accidents (CVA), impaired con-
sciousness, seizures, and encephalopathy26 (Table 2).

Olfactory and/or taste dysfunctions are the most common
neurological manifestations after headache, with a prevalence of
52.73% for olfactory dysfunction and 43.93% for taste, reported in
a recent meta-analysis.27 Most patients make a full or near full
recovery one month after the acute illness, although in some stud-
ies, these symptoms persist longer. In a follow up of 125 patients,
Nguyen et al.28 found that 68.1% recovered their sense of smell
and 73% recovered their taste within the first six weeks after the
onset of symptoms. A total of 30 patients (24%) reported persistent
anosmia/ageusia up to seven months later.

Stroke cases during the acute phase have also been published.
The incidence of stroke in hospitalised patients is 1.1%, with the risk
of suffering them being related to the greater severity of the acute
phase and the previous presence of cardiovascular risk factors.29

Evidence suggests that stroke associated with COVID-19 disease is
more severe than non-associated stroke, with higher mortality and
disability rates.30

An indirect effect of the COVID-19 pandemic has been a decline
in admissions for stroke, with a 40% reduction in admissions com-
pared to the same period last year.31 Fear of contracting COVID-19
infection may  have deterred some patients with milder stroke
symptoms from seeking care.

Guillain-Barré syndrome (GBS) has also been described in
COVID-19 patients. In a review of 73 post-COVID-19 GBS cases,
Abu-Rumeileh et al.32 report sensory symptoms alone or in com-
bination with paraparesis or tetraparesis, ataxia, and generalized
areflexia in these patients. Encephalopathy33 has been described
in people with COVID-19 as a poor prognostic factor, requiring
longer hospitalizations, greater functional deterioration at hospital
discharge, and a higher 30-day mortality rate.

Neurological sequelae derived from ICU stay have been reported
in certain patients; like polyneuropathy34 and myopathy35 asso-
ciated with the disease. However, in a recent study, Daia et al.36

described cases of these pathologies in individuals who did not

require this care during their hospital stay.

In addition to the direct invasion of the central nervous system
(CNS) and the induction of inflammatory mediators in the CNS, the
effect of sedative strategies, MV,  immobilisation and other environ-
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ental factors such as social isolation and quarantine have been
eported to increase the risk of delirium in these patients.37

sychiatric sequelae

The pandemic caused by the SARS-CoV-2 virus has been a sig-
ificant psychological stressor. Fear of illness, death, uncertainty
bout the future and social isolation resulting from loss of educa-
ional and occupational activities threaten to worsen public mental
ealth.38

Taquet et al.39 found that, 90 days after diagnosis, the risk of
eeting criteria for a psychiatric illness was twice as high as in

atients diagnosed with other non-COVID-19 pathologies, with the
ighest incidence being for anxiety disorders. Mood disorders and

nsomnia were also increased. There are also indications that the
isk of dementia may  double or triple after SARS-CoV-2 infection.
n a publication by the same author,40 236,379 survivors of COVID-
9 undergoing follow-up for six months showed that the risk for

 diagnosis of anxiety or mood disorders remained high, although
ower than at three months. Substance abuse disorders and insom-
ia were also more common in COVID-19 survivors than in those
ho  had the flu or other respiratory tract infections. The estimated

ncidence of neurological or psychiatric diagnosis in the following
ix months was  33.62%, with 12.84% receiving a first diagnosis of
hese pathologies (Table 3). In another follow-up of 100 patients
ith COVID-19,5 18% claimed to have suffered memory impairment

nd 16% concentration impairment between 30–70 days after being
ischarged; the number was  highest among patients admitted to
he ICU.

Regarding the indirect effects of COVID-19 on general mental
ealth, there seems to be evidence of an increase in symptoms of
epression and anxiety. One study41 monitored 333 participants
uring the first wave and after four weeks, initially finding rates of
oderate-severe stress in 81%, anxiety in 28.8% and depression in

6.5%. However, no significant reduction was  found in any of the
hree after four weeks, which may  suggest a continuation of psy-
hiatric pathology past pandemic control, requiring longer-term
tudies to provide insight. In a recent meta-analysis42 of 43 large
tudies, the prevalence of anxiety disorders in the general popu-
ation during the onset of the pandemic was  estimated to be 25%,
hree times the pre-pandemic prevalence. On the other hand, in
nother meta-analysis, Bueno et al.43 confirmed an increase in the
revalence of depressive disorders seven times higher than those
resent before the pandemic. Consequently, results from another

tudy indicated substantial COVID-19-related increases in alcohol
23%) and drug (16%) abuse.44 To this, we  must add the detrimen-
al effects fuelled by "infodemic"45 dissemination across different
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platforms, stirring up fear and panic through uncontrolled rumours
and sensationalism.

Health workers should be considered a highly exposed group,
not only to the virus itself, but also to a greater risk of develop-
ing psychiatric symptoms; with increased stress, post-traumatic
stress disorder, sleep disorders, anxiety and depression having been
described in this group.46

Thrombotic sequelae

The acute phase of the disease is associated with an exacer-
bated inflammatory response that accompanies a significant risk
of thrombosis, among which acute limb ischemia, acute coronary
syndrome, venous thromboembolism (VTE) or stroke, among oth-
ers, have been described.47 Given the high rates of thrombosis in
hospitalised patients with COVID-19, one would expect this risk to
be extended after discharge to the outpatient setting.

However, the long-term risk of post-COVID-19 thromboem-
bolism is poorly defined; a study of 163 patients, of whom 42 (26%)
required admission to the ICU, had a cumulative incidence of VTE 30
days after discharge of 0.6%. On the other hand, the cumulative rate
at 30 days of bleeding was 3.7%. These rates are comparable to those
of VTE, and post-discharge bleeding seen in patients with similar
forms of non-COVID-19 acute disease48 (Table 3). Thus, it appears
that hospitalisation for COVID-19 does not increase the risk of VTE
after discharge compared to admission for another acute medical
illness at discharge.

Therefore, regarding the prophylaxis of VTE after discharge,
despite the prothrombotic and pro-inflammatory state observed
during hospitalization, the current evidence would go against devi-
ations from standard practice for patients with COVID-19.

Autoimmunity

Although the pathogenesis of autoimmune diseases is not
well established, given the pathogenetic mechanisms and clinical-
radiological aspects shared between pro-inflammatory diseases
and COVID-19, it has been suggested that SARS-CoV-2 could
act as a triggering factor for the development of autoimmune
dysregulation.49

Since the beginning of the pandemic, a significant increase in the
number of Kawasaki disease (KD) cases50 has been observed, which
suggests an association between SARS-CoV-2 and this pathology. In
addition, cases of atypical or incomplete KD have been described.
This condition has been called multisystem inflammatory syn-
drome in children (MIS-C).51 Reports record a high incidence of
intestinal involvement, myocarditis, cardiac involvement, shock,
and macrophage activation in MIS-C, compared to classic KD. This
results in affected children being associated with a worse prognosis
(myocarditis and coronary involvement) and the need for intensive
care.52

COVID-19 has been associated with the development of immune
thrombocytopenic purpura (ITP). In a systematic review,53 it was
found that certain patients began to show abnormalities even
after clinical recovery, up to three weeks after hospitalization. It
is important that SARS-CoV-2 infection is part of the differential
diagnosis of ITP, although it is necessary to consider the possible
concomitance in these patients of other causes of thrombocytope-
nia, such as different drugs (heparin or beta-lactams), disseminated
intravascular coagulation or sepsis.

The development of antiphospholipid antibodies (aPL) sec-

ondary to infections has been reported in some patients following
SARS-CoV-2 infection.54 Therefore, the search for aPL should be
taken into account in the management of individuals with COVID-
19 with vascular manifestations.
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ther manifestations

The diabetogenic potential of SARS-CoV-2 has been hypothe-
ized, not only because of the targets used by the virus but also
ecause of the inflammatory stress secondary to the disease. New-
nset hyperglycaemia and acute metabolic decompensation from
re-existing diabetes mellitus (DM) are now emerging as complica-
ions of COVID-19, especially among hospitalized patients.55 This
ew-onset hyperglycaemia is not associated with any other risk

actor.
Kidney involvement is also common in patients with COVID-19.

he incidence of acute kidney injury (AKI) is as high as 36% in hos-
italised subjects56 and is considered a risk factor for severity and
ortality of COVID-19. In a convalescent phase study, Ng et al.57

eported that 36.9% of patients with AKI during admission still
ad renal dysfunction at hospital discharge, suggesting prolonged
enal dysfunction despite resolution of the acute phase. The only
tudy that has researched long-term glomerular filtration rate14

escribes that 35% of patients with AKI during hospitalisation had
 decreased glomerular filtration rate (GFR) (<90 mL/min/1.73 m2)
t six months, compared to 13% in patients without AKI.

iscussion

The literature reviewed shows sequelae in different systems and
rgans, supporting the hypothesis that the adverse health effects
ere mediated by exaggerated activation of the immune system in

esponse to the virus.
The vast majority of COVID-19 survivor registries have a six-

onth follow-up period after recovery; therefore, long-term data
n these patients is not yet available. Thus, interpretation of results
s hampered by unsystematic and short-term assessments, high
eterogeneity in relation to age, severity of infection, follow-up
nd clinical assessment characteristics. Therefore, there is still an
mportant information gap in the scientific literature due to the
ow level of evidence in the available literature and the lack of pub-
ications on the natural history of the disease and the efficacy of
ifferent rehabilitation strategies.

Therefore, the preliminary information obtained to date, in
ombination with data from previous coronavirus epidemics, only
llows us to hypothesise about the long-term sequelae and symp-
omatology in patients who have overcome SARS-CoV-2 infection,
s well as the actual extent of this pathology. A consensus is neces-
ary when classifying the manifestations in the post-acute period
f COVID-19.

In an attempt to address post-COVID-19 syndrome and facil-
tate comparison in future series, recent guidelines58 propose
he differentiation of these symptoms into: subacute or continu-
us, which include abnormalities present four to 12 weeks after
cute COVID-19; and chronic or post-COVID-19 syndrome, which
ncludes symptoms that persist or are present beyond 12 weeks
rom the onset of acute COVID-19 and that are not attributable to
lternative diagnoses. Therefore, a key objective is to characterise
he disease in each of its phases, to circumscribe its natural history
nd pathophysiology in order to better understand it.

It is evident that the care of patients with COVID-19 does not
nd at the time of hospital discharge and that an interdisciplinary
ision is needed for the development of future action plans that seek
omprehensive care for these individuals in the outpatient setting.
n this way, units are already being set up, made up of different
pecialists (internists, cardiologists, rehabilitation specialists, pul-

onologists and psychologists), who assess the patient in a holistic
anner.
It is necessary to stress the importance of assessing all patients

iagnosed with COVID-19 who  experience symptoms beyond the
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acute phase and not only those who required hospitalisation. In
this regard, tools have already been proposed to investigate pre-
dictors of post-COVID-19 syndrome in order to identify vulnerable
patients, prioritise their care, better assess the impact on the health
system and allocate resources appropriately.59 However, to date
there is only low-quality evidence regarding the efficacy of any
rehabilitation intervention in these subjects.60 Given the mag-
nitude of this pandemic, the health care needs of patients with
COVID-19 sequelae will continue to increase for the foreseeable
future. Addressing this challenge will require the optimisation of
healthcare infrastructure, the development of pathology-oriented
models of care and multidisciplinary integration to improve the
long-term health of COVID-19 survivors.
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