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GENERAL PAPERS  

ABSTRACT
Since WHO declared COVID-19 a pandemic, globally more than 212 milion people were infected and approximately 
4.4 milion died (25 August 2021). As the pandemic evolved, it became clear that there are many more things to 
research and discover about the SARS-CoV-2 infection. 
Besides the fact that SARS-CoV-2 primarily affects the respiratory system, more and more articles indicate a sys-
temic involvement which could be responsible for long term consequences. 
The aim of this review was to evaluate the long- term signs and symptoms of COVID-19 infection. We looked for 
information regarding the prevalence and persistence of symptoms associated with COVID-19 infection and the 
persistence of organ dysfunction beyond the acute phase. We also searched data regarding the impact of the infec-
tion on the quality of life, physical, mental and psychosocial function.
Recent studies have shown that some symptoms can persist a long time after the acute episode of COVID-19. Fur-
thermore, organ sequalae can be present after the acute episode. The most common symptoms of “long COVID” 
are: fatigue and shortness of breath, lack of taste/smell, cough, myalgia and arthralgia, headache. Also, cardiac 
abnormalities, cognitive impairment, insomnia, anxiety and concentration issues can be present. 
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INTRODUCTION 

The coronavirus disease of 2019 (COVID-19) is an 
infection caused by Severe Acute Respiratory Syn-
drome Coronavirus 2 (SARS-CoV-2) and has been 
declared by World Health Organization (WHO) a 
global pandemic on 12th of March 2020. Since then, 
worldwide, more than 209 million were confirmed 
and 4.4 million have died due to the ongoing pan-
demic (1).

SARS-CoV-2 primarily affects the respiratory sys-
tem, being responsible for an atypical pneumonia, 
which can involve different proportion of the lung 
parenchyma and it can progress to acute respirato-
ry distress syndrome (ARDS) and respiratory failure 
at a higher rate than other diseases/infections (2). 

Secondary, the virus can produce myocardial in-
volvement, acute renal injury, gastrointestinal and 
hepatobiliary symptoms, hepatocellular injury, he-
matologic disturbances, dermatologic, neurologic 
and ophthalmic involvement (3).

Clinical presentation can vary from asympto-
matic (17-25%) to severe forms of the disease (15%), 
needing oxygen support and hospitalization. 5% of 
the patients develop a critical form of the disease 
with complications such as respiratory failure, 
ARDS, sepsis and septic shock, thromboembolism or 
acute kidney injury or cardiac injury (4). The most 
common symptoms in hospitalized patients are 
summarized in Table 1. Among them are: fever or 
chills, cough, shortness of breath or dyspnea, myal-
gia, arthralgia, headache, loss of taste/odor, 
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odynophagia, runny nose, nausea or vomiting and 
diarrhea. Additionally, malaise, impaired mind fo-
cus, or sputum production may appear (5).

TABLE 1. Clinical manifestation in SARS-CoV-2 infection (5)

Fever 83,3%
Chill 15%

Dry cough 60,3%
Shortness of breath 24,9%

Chest pain 14,9
Fatigue 38%
Myalgia 28,5%

Headache 14%
Rhinorrhea 3,5%

Nausea/vomiting 3,6%
Diarrhea 8,4%

Sore throat 12,3%

As the pandemic evolved, it became clear that 
there are many more things to research and discov-
er about the SARS-CoV-2 infection. In addition to 
epidemiological, pathogenesis, clinical presentation 
and treatment aspects, it is equally important to dis-
cuss about post-discharge outcomes, to evaluate the 
persistent symptoms, quality of life, lung function, 
cardiac, and neurologic sequelae. At this moment, 
there are a few studies regarding all of this and 
much more research is needed, in order to find out 
which are the long-term consequences of COVID-19 
infection (6).

A first step towards fixing this problem was 
made by National Institute for Health and Care Ex-
cellence (NICE), in collaboration with Royal College 
of General Practitioners and Healthcare Improve-
ment Scotland, who developed a rapid guideline for 
managing the long-term effects of COVID-19. The 
guideline defines, for the first time, terms like „post-
COVID-19 syndrome” and „long COVID” („signs and 
symptoms that develop during or after an infection 
consistent with COVID-19, continue for more than 
12 weeks and are not explained by an alternative 
diagnosis) (7). 

Literature research was performed in order to 
determine current knowledge regarding the long-
term consequences of COVID-19 infection. A search 
was conducted using databases such as PubMed, 
Scopus, Google Scholar, Science Direct, WHO  
COVID-19 Database. The review took into considera-
tion all the articles published in English, specifically 
results using search terms such as: “COVID-19”, 
“persistence of symptoms”, “post discharge out-
comes”, “sequelae after COVID-19”, “COVID-19 syn-
drome”, “long COVID”.

AIM

The aim of this review was to evaluate the conse-
quences of COVID-19 infection in the post-acute pe-

riod. We looked for information regarding the prev-
alence and persistence of symptoms associated with 
COVID-19 infection and the persistence of organ 
dysfunction beyond the acute phase; we also 
searched data regarding the impact of the infection 
on the quality of life, physical, mental and psycho-
social function. 

PREVALENCE AND PERSISTENCE OF SYMPTOMS AFTER 
COVID-19

According to NICE guideline, acute COVID-19 is 
defined as „signs and symptoms of COVID-19 for up 
to 4 weeks”. The persistence of symptoms between 
4 and 12 weeks is considered „ongoing symptomatic 
COVID-19” and persistance after 12 weeks defines 
„post-COVID-19 syndrome” (5).

Persistent symptoms after infection have been 
reported mostly in patients with severe and moder-
ate COVID-19, but symptoms were observed in a 
smaller percentage even in mild forms who did not 
require hospitalization. The most common symp-
toms are: fatigue, dyspnea, arthralgias, concentra-
tion problems, alopecia, cough, insomnia, anxiety 
and short-term memory loss (8). 

In a cohort study, Huang et al. (6) observed that, 
after 6 months post discharge, 76% of the patients 
(1256 of 1655) presented at least one of the symp-
toms mentioned above, with a higher probability in 
women. They found fatigue and muscle weakness 
present in 63% of the participants, sleep difficulties 
in 26%, anxiety or depression in 23%, hair loss in 
23%, smell disorder in 11%, taste disorder in 7%, 
dizziness in 6%, palpitations in 9%, chest pain in 5% 
and myalgia in 2% (6). 

Patients who needed high-flow nasal cannula, 
non-invasive mechanical ventilation, extracorpore-
al membrane oxygenation or mechanical ventila-
tion during hospitalization had more frequently 
symptoms like pain, discomfort, mobility problems 
and anxiety than those which did not receive sup-
plemental oxygen. Females were more likely to de-
velop alopecia than men and they developed higher 
levels of stress anxiety and depression (6).

In another study conducted by Garrigues et al. 
(9), with 120 respondents (96 in the ward group and 
24 in the ICU group), after a period a time of 110.9 
days (+/- 11.1), the most persistent common symp-
toms were: fatigue (55%), breathing problems 
(42%), loss of memory (34%), concentration prob-
lems (28%), sleep disorder (30.8%), loss of hair 
(20%), cough (16%), anosmia (13.3%) and ageusia 
(10.8%). There was no statistically significant differ-
ence regarding the persistence of symptoms be-
tween the two groups (9).

In Table 2 are summarized some publications re-
garding the persistence of symptoms post-COVID-19 
in hospitalized and non-hospitalized subjects.
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ORGAN DYSFUNCTION AFTER COVID-19

Currently there are very few studies concerning 
organ dysfunction after COVID-19. However, beside 
the respiratory manifestations, recent studies are 
showing impact on cardiovascular system, neuro-
logical, renal and gastrointestinal complications (3).

In a retrospective cohort study made by National 
Health Service hospitals in United Kingdom on 
47,780 patients discharged alive by 31st of August 
2020, an important number of patients has been as-
sociated with high risk of readmission and death 
following discharge (29.4% were readmitted and 
12.3% died post-discharge). Age higher than 70 
years was associated with a higher risk of post dis-
charge events. Multi-organ dysfunction was de-
scribed both in intensive care unit (ICU) group 
(4,745) and in non-ICU patients (43,035), with a 
higher prevalence of respiratory disease, diabetes, 
major adverse cardiovascular event and chronic 
kidney disease in the ICU group (16). 

Pulmonary sequelae
The respiratory tract is deeply affected by SARS-

CoV-2 due to its tropism for the lung. The virus main 
receptor is represented by angiotensin converting 
enzyme 2 (ACE 2) who is well expressed on the api-
cal side of the alveolar epithelial cell type II. After 
the virus starts to replicate, alveolar injury and in-
terstitial inflammation can occur. The infection can 
vary from asymptomatic to severe forms with hy-
poxia (14%) and even critical forms of disease ac-
companied by shock and multi organ failure (5%) 
which can lead to death in 2.3% of infected patients 
(17).

In the acute phase, the infection’s main conse-
quence is the interstitial pneumonia, which can be 
complicated in approximately 5% with ARDS. Re-
garding the post-acute phase, in a prospective longi-
tudinal study conducted in the Netherlands on 101 
participants (27.7% with moderate pneumonia and 
72.3% with severe pneumonia), after 6 weeks post-

TABLE 2. Sinthesys of studies which evaluated persistent symptoms after acute SARS-CoV-2 infection

Hospitalised 
patients

Study, publication date
No 

patients 
included

Gender 
distribution Median age Follow-

up period
Symptoms reported after 
COVID-19 infection

Carfi et al., 2020 (10) 143 Men: 63%
Women: 37%

56.5 years 60.3 days Fatigue – 53.1%
Dyspnea – 43.4%
Joint pain – 27.3%
Chest pain – 21.7%

Carvalho-Schneider et 
al.,   2021 (11)

150 Men: 44%
Women: 56%

49+/-15 years 
(mean)

60 days Dyspnea – 7.7%
Chest pain – 13.1%
Anosmia/ageusia -22.7%
Palpitations – 10.9%
Arthralgia – 16.3%
Flu-like symptoms -21.5%
Diarrhea – 33.3%

Jacobs et al., 2020 (12) 183 Men: 61.5%
Women: 39.5%

57 years 35 days Fatigue - 55%
Shortness of breath – 45.3%
Cough – 41.8%
Lack of taste – 22.8%
Muscular pain – 50.6%
Diarrhea – 10.9%
Lack of smell – 26.2%
Headache - 39%
Joint pain – 54.7%
Confusion – 43.2%

Mandal et al., 2021 (13) 384 Men: 62%
Women: 38%

59.9 years 54 days Fatigue- 69%
Shortness of breath- 53%
Cough- 34%

Non-
hospitalized

Tenforde et al., 2020 
(14) 

274 Men: 48%
Women: 52%

42.5 years 21 days Fatigue - 71%
Cough - 61%
Headache - 61%

Stavem et al., 2021 (15) 451 Men: 44%
Women: 56%

49.7 years 117 days Dyspnea - 16%
Disturbance/loss of smell - 12%
Disturbance/loss of taste - 10%
Arthralgia - 9%
Myalgia - 8%
Dry cough - 5%
Headache - 5% 
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discharge important limitation of the diffusion ca-
pacity was observed.  Diffusion capacity with values 
less than 80% was found in 71.7%, restriction dys-
functionality in 21.2% (total lung capacity <80%) and 
obstruction (Tiffeneau index <0.7) in 25.7%. The 
chance of having diffusion capacity limitation was 
higher for patients with severe pneumonia (18).

Radiological abnormalities such as ground glass, 
irregular lines and fibrosis can persist up to 3 
months or more. Those modifications were ob-
served in a cohort study of 55 subjects who have 
been evaluated 3 months after discharge. Out of 
them, 70.91% presented radiological abnormalities 
on high-resolution computed tomography and 
23.64% had bilateral lesions. Furthermore, it was 
observed that the lower right lobe of the lung was 
more affected than the left one (41.82% vs. 21.82%). 
After spirometry was done, lung function abnor-
malities were found in 25.45%, diffusing capacity of 
the lungs for carbon monoxide (DLCO) anomaly be-
ing more frequent. D-dimer value was corelated 
with the DLCO impairment (19). 

Cardiac sequelae
At this moment, the mechanism of cardiac injury 

in COVID-19 infection is still uncertain. However, 
the high cardiac expression of ACE2 receptor on 
vascular and myocardial tissue may explain one of 
the multiple pathways – the direct viral mechanism. 
Cardiac complications may include: myocardial in-
jury and myocarditis, acute myocardial infarction, 
heart failure and cardiomyopathy, arrhythmias, 
shock and cardiac arrest and venous thromboem-
bolic events (VTE) (20). 

Myocardial injury during or after COVID-19 was 
first described in China, in a small group of 41 hos-
pitalized patients, from which 5 had elevated car-
diac troponin I (cTnI) (21). After that, more studies 
showed that the injury/damage with an elevated 
troponin level can vary from 7% up to 17% of all 
infected (21). Patients admitted in ICU had higher 
values for myocardial biomarkers (creatine-kinase-
MB, cTnI) than those not receiving ICU care, accord-
ing to a study from Wuhan (21).

Furthermore, arrhythmia risk is increased in pa-
tients affected by COVID-19 infection; the implied 
mechanism could be represented by myocardial in-
flammation, metabolic dysfunction, myocardial in-
jury, sympathetic activity and treatment adverse 
reactions, such as QT-prolonging drugs. In a cohort 
study of 138 hospitalized patients, the cardiac ar-
rhythmia was the second complication after ARDS, 
17.6% of the patients developing disorders such as 
atrial and ventricular fibrillation, conduction block 
and ventricular tachycardia. The prevalence of ar-
rhythmias was higher in patients requiring ICU ad-
mission (44% vs. 7%) (22,23). 

Acute coronary syndrome has already been de-
scribed after viral infections. In 2018, Kwong et al. 
found a significant association between respiratory 
infection and acute myocardial infarction in the 
first 7 days of disease. Influenza incidence ratio 
were 6.1 compared to other viruses 2.8 (24). At this 
moment, there are a few cases reported of myocar-
dial infarction in COVID-19 context. Bangalore et al. 
reported a case series of 18 patients with COVID‑19 
who had ST-segment elevation; 14 from them had 
focal ST-segment elevation and 4 diffuse ST-segment 
elevation  (25). Among those with focal modifica-
tions, 8 had a reduced left ventricular ejection frac-
tion. Half of the patients underwent coronary angi-
ography and obstructive disease was found in 6 of 
them (25). In a cohort study, Modin et al. reported 
that out of 5,119 patients diagnosed with COVID-19, 
17 had their first ever acute miocardial infarction 
(AMI) (26). They also observed that the incidence of 
AMI was 5 times higher in the first 14 days after di-
agnosis. The incidence remained statistically signif-
icant even after 21 days and up to 31 days after 
COVID-19 diagnosis (26). 

Another cardiovascular-related outcome after 
COVID-19 is persistent myocardial inflammation 
and abnormal imaging parameters. In a prospec-
tive observational cohort study which included 100 
patients who recovered after COVID-19, Puntmann 
et al. (27) described after a median period of time of 
71 days elevated levels of high-sensitivity troponin 
T (>3 pg/ml) in 71% of the patients  and significant 
levels (>13.9 pg/ml) in 5%. Cardiovascular magnetic 
resonance was performed at the same time and 
showed abnormal findings in 78% of the subjects. 
Among them, imaging studies described decreased 
left and right ventricular ejection fraction in 6% 
and respectively 7%, dilated left ventricle in 9% of 
the patients, pericardial effusion in 20%, increased 
myocardial native T1 (specific for fibrosis or/and 
edema) in 73% and increased T2 (specific for ede-
ma) in 60%, both of which being corelated with ac-
tive inflammatory process (27). 

Another major cardiovascular event observed 
after COVID-19 infection is high blood pressure. Hy-
pertension is the most common co-morbidity in 
COVID-19 patients, its prevalence ranging from 15% 
to 30%. Hypertension is considered a major risk fac-
tor for poor prognosis and death. The exact inci-
dence of new diagnosed hypertension after  
COVID-19 is unknown, due to lack of data (28).

Late thromboembolic complications
COVID-19 is a viral infection characterized by an 

increased inflammatory status, endothelial dys-
function and coagulopathy. The mechanisms re-
sponsible for the hypercoagulable status are not 
fully known. It is assumed that inflammatory cy-
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tokines (interleukin 6, interleukin 8, and tumor ne-
crosis factor α) associated with hypoxemia leads to 
endothelial lesions, the main consequence being 
the increased risk of thrombosis (29,30). 

The risk of thromboembolic complications is 
high in patients with COVID-19, especially in those 
from ICU units. In an Italian study of 388 patients 
admitted to an university hospital from Milan, the 
incidence of venous and arterial thromboembolic 
events was 8%, with 50% of the events happening in 
the first day of hospitalization. Out of 388 patients, 
4.4% developed venous thromboembolism (VTE), 
2.8% pulmonary embolism (PE), 2.5% ischemic 
stroke, 2.1% disseminated intravascular coagula-
tion and 1.1% myocardial infarction. Due to the 
thromboembolic risk, all patients hospitalized re-
ceived prophylactic anticoagulation (31). A high in-
cidence of thromboembolic and hemorrhagic 
events was reported in critical patients who associ-
ated ARDS. Thus, despite thromboprophylaxis, in a 
multicenter prospective cohort study which includ-
ed 184 ICU patients from Denmark, the cumulative 
incidence of thromboembolic events was 31% (VTE 
27% and arterial thrombotic events 3.7%); pulmo-
nary embolism was the most common complication 
(81%) (32). In a systematic review and meta-analy-
sis, conducted by Kunutsor et al., including 35 eligi-
ble studies, the pooled incidence for VTE was 18.4% 
(n = 19 studies), 13.5% for PE (n = 22 studies), and 
11.8% for deep vein thrombosis (n= 18 studies). The 
incidence of arterial and venous thromboembolic 
disease was 17.8% (9.9-27.4) (33). 

At this moment, there are a few data published 
about long-term thromboembolic events. COVID-19 
is associated with thromboembolic complications, 
especially during hospitalisation, the incidence of 
VTE after discharge being low. In a retrospective 
study on 163 patients who did not received antico-
agulation on discharge, after 30 days, Patell et al. 
found a cumulative incidence of thrombosis (ve-
nous and arterial events) of 2.5%. The median peri-
od of time from discharge to occurrence of the 
events was 23 days. During the follow-up period, 
the cumulative incidence of hemorrhage was 3.7% 
(34). In another study conducted in North Carolina 
on 447 patients, the incidence of VTE at 30 days af-
ter discharge was 2%. The incidence of thromboem-
bolic events was higher in the group of patients dis-
charged without anticoagulation than those who 
received prophylaxis (2.7% vs. 2.1%). The authors 
also reported that those requiring ICU treatment 
had more thromboembolic events than those treat-
ed in a non-ICU ward (3.4% vs. 1.1%). Thromboem-
bolic events were represented by splenic and myo-
cardial infarction, pulmonary embolism and 
ischemic stroke (35).

Neurologic sequelae 
The central nervous system and peripheral nerv-

ous system seem to be involved in COVID-19 infec-
tion, as more and more articles are reporting. It is 
known that severe acute respiratory syndrome can 
cause neurological disease, but the mechanisms 
and pathophysiology are unknown at this moment. 
In the acute phase of COVID-19, Mao et al. found 
that 36.4% of patients develop neurological symp-
toms, with a higher incidence in patients with se-
vere forms of disease (36). 

The most common symptoms during acute phase 
of SARS-CoV-2 infection include dizziness, head-
ache, seizures, anosmia and ageusia, paresthesia 
and impaired consciousness. Less common, severe 
neurological involvment have beend described, like 
encephalopathy, viral encephalitis, hemiplegia, de-
lirium, Guillain-Barré syndrome, myopathy and 
neuromuscular disorders (37,38). The long-term 
neurological consequences of SARS-COV-2 reported 
so far are represented by cognitive deficits, hypos-
mia/anosmia, poly-neuro/myopathy, ischemic 
stroke, abnormal reflex status, parkinsonism, limb 
paresis, muscle atrophy, and physiological tremor 
(39,40).

Rass et al. reported neurological sequelae 3 
months after infection in a prospective multicenter 
observational study on 135 patients (23% required 
ICU, 53% regular ward and 24% outpatients) (39). 
Neurological involvement was documented using 
neurological examination, 16-item Sniffin-Sticks-
test for smelling disturbance, Montreal Cognitive 
Assessment for cognitive deficits and Hospital Anxi-
ety and Depression Scale, Post-traumatic Stress Dis-
order Checklist-5 for mental health. After 3 months, 
15% of the patients had one or more neurological 
sequelae which were not present at admission. 
Complications were noted more frequently in the 
ICU group than others and were represented by: 
poly-neuro/myopathy (13%), mild encephalopathy 
(2%), ischemic stroke (1%) and parkinsonism (1%). 
Hyposmia/anosmia at 3 months was observed in 
17% of the patients, a significantly lower percent 
compared to the acute phase (44%). Other neuro-
logical manifestations detected were: cognitive defi-
cits in 23% of the patients, sleep disturbance in 34%, 
anxiety and depression in 11%, tremors in 10%, 
muscle atrophyor limb-paresis in 5% and bradykin-
esia in 5% (39).

Persistent neurological problems were described 
even 6 months post-acute infection. In a 6 months 
follow-up study on 165 patients in Italy, Pilotto et al. 
found that 40% of the patients had neurological ab-
normalities. The most prevalent were hyposmia 
(18%), limb deficits (7.8%), postural tremor (13.8%) 
and memory and attention complains (31%). All 
manifestations were more likely to be present in el-
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derly patients with comorbidities and longer admis-
sion period (40).

Furthermore, more than 27 cases of Guillain-
Barré syndrome (GBS) have been described after 
COVID-19 infection. GBS was most common in el-
derly with no evidence of SARS-COV-2 in the cere-
brospinal fluid, which suggests an inflammatory 
mechanism responsible for the peripheral nerve 
involvement (35).

QUALITY OF LIFE, PHYSICAL, MENTAL AND 
PSYCHOSOCIAL FUNCTION

The COVID-19 pandemic has been associated 
with decreased quality of life and poor mental 
health caused by disease, quarantine, social dis-
tancing, lockdown, job loss, homeschooling and 
work from home. The current pandemic has affect-
ed young people and elderly equally, causing un-
precedented changes in our lives and being respon-
sible for a high rate of morbidity and mortality (41). 

Recovery process after COVID-19 infection is 
complex and needs to take into consideration the 
disease outcomes such as persistent lung damage, 
post-traumatic stress disorder (PTSD), anxiety, de-
pression, persistent symptoms, etc. Studies of SARS 
survivors after 2 years showed important levels of 
anxiety (30%), depression (33%) and PTSD (39%). 
Also, the percent of people not returning to work 
after 2 years was 29.6% from healthcare workers 
group and 7.1% from non-healthcare workers group 
(42). In a prospective cohort study, Jacobs et al. (12) 
analyzed the impact of persistent symptoms after 
35 days post-discharge on quality of life, physical 
and mental health and social active role. They re-
ported that 23.2% of respondents described their 
quality of life as poor, 27.1% had poor physical 
health and another 16.9% had poor mental health. 
Some participants described problems doing every-
day activities such as: dressing (3.3%), walking 
(15.6%), climbing stairs (29.9%), washing dishes 
(4.4%), meal preparation (6.3%), making the bed 
(6.2%). After 35 days from discharge, only 29.9% of 
the participants employed had returned to their job 
(12).

In a prospective study authored by Taboada et 
al., 99 ICU patients were evaluated 6 months after 
infection diagnosis (43). The results showed a de-
crease in quality of life among 67% patients. This 
was measured using EQ-5D-3L questionnaire which 
contains 5 dimensions (mobility, self-care, usual ac-
tivities, pain and discomfort and anxiety and de-
pression) and a visual analog scale (0 = worst imagi-
nable health and 100 = best imaginable health). The 
study also evaluated functional status using a post-
COVID-19 functional status scale and the results 
showed that 17.6% of patients were not able to per-

form all usual activities while 5.5% were facing se-
vere limitations, depending on other person due to 
significant symptoms (43). 

Regarding mental health consequences of  
COVID-19, it has already been described that a con-
siderable number of patients are confronting PTSD, 
depression, anxiety, insomnia and obsessive- 
compulsive symptomatology. In a study that includ-
ed 144 patients with COVID-19 infection, 34.72% 
were diagnosed with anxiety and 28.47% of the pa-
tients had symptoms of depression. The results 
showed that patients with severe forms of disease, 
older age and female gender were more likely to be 
anxious. On the other hand, age, family infection 
with SARS‑CoV‑2 and lack of social support were as-
sociated with depression. Risk factors for mental 
health issues were education background, family 
member concern or lack of family (44). 

Another prospective cohort study, which includ-
ed 101 COVID-19 survivors, found a median Hospi-
tal Anxiety and Depression Scale score of 3.0 for 
depressive symptoms and 4.0 for anxiety; the score 
results were higher in patients with severe pneu-
monia than those with moderate pneumonia. The 
prevalence of anxiety was 16% and depressive 
symptoms were present in 12% of the patients (18).

CONCLUSIONS

The ongoing pandemic caused by SARS-COV-2 is 
still a significant global health concern, causing 
thousands of deaths every day. There is much more 
to find out about COVID-19 infection and its conse-
quences. 

In this review, we summarized which are the 
post-discharge outcomes for patients with corona-
virus disease. A part of the patients infected with 
SARS-COV-2 develop post-COVID syndrome which 
have already been described in the literature. 

Post-COVID-19 syndrome is including a persis-
tent symptomatology, prolonged organ dysfunction 
and changes regarding quality of life, mental health 
and wellbeing. Persistent symptoms can be found 
even 6 months after acute infection. The most fre-
quent symptoms reported were fatigue and dysp-
nea, but cough, sleep difficulties, smell and taste 
impairment, joint and chest pain, short-term mem-
ory loss and concentration problems were also de-
scribed. The impact of these symptoms is experi-
enced by some patients day by day, physically and 
mentally, affecting social and professional life, and 
in same cases even ability to care for themselves. 

COVID-19 infection in some high risk categories, 
such as those with severe forms, or elder patients 
was correlated with increased risk of hospital read-
mission and death after discharge. These arguments 
are supporting the idea of multi-organ dysfunction 
and long-term sequelae of COVID-19. 
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Also, due to the increased risk of distant throm-
boembolic events, long-term anticoagulation could 
be necessary especially in high-risk patients.  Some 
studies suggest extended anticoagulation prophy-
laxis for severe forms of COVID-19 after the acute 
episode, although long term outcomes regarding 
thromboembolic events are unknown. 

There is an alarming impact on quality of life 
and mental health consequences determined by 
COVID-19. After an acute episode, many patients 
face anxiety, depression, insomnia and PTSD. 

Considering that the number of infected people is 
increasing day by day, adding to the 209 million peo-
ple who have already been infected, greater pres-
sure on health systems can be expected. Also initially 
unforseen social costs due to long term consequenc-
es of COVID-19 become more and more evident.

Finally, more research is needed in order to de-
termine the short and long-term footprints of the 
COVID-19 infection and also regarding knowledge 
about diagnosis, treatment and prevention of post-
COVID syndrome.  
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