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ONGOING COVID-19 SYNDROME AND POST-COVID-19 SYNDROME: 
LONG-TERM SYMPTOMS AND RESIDUAL CHANGES AFTER  
SARS-COV-2 INFECTION 
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Recently, in the time SARS-CoV-2 pandemic, there is increasing interest among the medical community in post-COVID-19 
residual symptoms including structural and functional changes in different organs and systems. The symptom characteristic and 
parameters of these changes in the period after illness are in the process of registration and complete clarification, and the first 
results were published. It becomes clear that symptoms of COVID-19 (over 30 in number) even among those with a “mild form” 
of the disease remain for a long time after the acute phase in a large number of patients. More data are needed on the somatic, 
mental and emotional characteristics of patients who have undergone COVID-19, the so-called „prolonged COVID-19 syndrome“, 
despite the lack of a generally accepted definition.. Knowledge of its clinical characteristic will help physicians to recognize its 
manifestations, and the healthcare system to prepare for its prevention and treatment. Biomed Rev 2020; 31: 117-123
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INTRODUCTION

Clarifying the characteristics of prolonged COVID-19 
syndrome becomes even more necessary given the assumptions 
that those who have undergone SARS-CoV-2 (hereafter, CoV-
2) infection are at least 10 times more than those diagnosed and 
known to the medical community. The majority of the infected 
have gone through a mild form and stayed at home, but all, 
regardless of the severity of disease, may have symptoms that 

persist for weeks and months after and require medical care.

ACUTE INFECTION WITH COV-2

Symptoms during the active course of COVID-19
Listed in a group without claims of absolute completeness, 
symptoms that were recorded during COVID-19 and reported 
in the scientific literature are: shortness of breath, fatigue, 
increased body temperature (up to 37.9°С), chills (≥ 38°С), 
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cough, cold nose, sneezing, sore throat, muscle aches, joint 
pains, loss of sense of smell, loss of taste, headache, dizziness, 
diarrhea, nausea, vomiting, red spots on the toes or other 
anatomical areas of the legs , feeling of pain or heat in the lung, 
ear pain, tightness of the chest, back pain between the blades, 
palpitations, rapid cardiac activity at rest, eye problem, rapid 
weight loss, sensation of burning in the trachea, tides of heat 
on the body, rashes, chills, loss of concentration, cognitive 
problems (memory, information processing, processes of 
cognition, decision-making, language capabilities, etc), sleep 
disorders (1-5). 

One of the essential characteristics of symptoms in the 
acute phase is the wavy course in some of the sick, at tides, 
alternating some symptoms with other symptoms, through 
phases of slight improvement and subsequent deterioration. 
Not all patients register classic starter symptoms such as fever, 
shortness of breath and cough. In the majority of patients, 
cough comes a little later, in others there is no fever, and 
physical weakness more often precedes and is more palpable 
than the breath, which also comes later. In one part of the 
patients at first there are atypical symptoms such as instability 
of blood pressure or pain in the heart area. In my decades-
long practice as a pulmonologist, I have never encountered 
such a disease, with such “artistic” behavior, more talented 
even than tuberculosis, which we call “the great actress”. The 
good news is that most of my patients, whom I controlled in 
home treatment mode, recovered almost completely, with 
little residual damages and symptoms. This cannot be said 
conclusively for those patients who have had a severe illness, 
went through the intensive care units that will need longer-
term monitoring, treatment and rehabilitation. In the process 
of active infection, in one of the studies, 97% of patients had 
more than five of the listed symptoms, with an average number 
of 14 symptoms (11-17), with feeling tired and shortness of 
blown out being the most commonly reported symptoms, resp. 
94.9% (fatigue) and 89.5% (shortness of breath) (1).

PROLONGED (POST-) COVID-19 SYNDROME

Symptoms after acute illness of COVID-19
Late inflammatory and virological consequences
Monitoring of symptoms from the acute period of the disease 
shows that they decrease significantly in number, with 2-3 
months after illness still the most common residual symptoms 
are fatigue and shortness of breath (1, 6). In one study, only 
0.7% of patients were completely asymptomless after illness, 
and there were individual patients (2%) who reported more 

symptoms from the period of illness (1). The summarized 
published data from patient follow-up show that two months 
after hospital treatment, no more than 13% of discharges are 
completely asymptom, about 30% of patients have 1 or 2 
residual symptoms, over 50% have 3 or more symptoms, in 
total about 2/3 of patients have residual symptoms after the 
symptom period. The most commonly recorded symptoms 
during and after COVID-19 were shortness of breath and 
fatigue  (1, 7, 8). Commonly reported symptoms are also 
muscle and joint pain, loss of taste and sense of smell (6, 8). 
This shows that in the period after illness there is only a partial 
recovery of symptoms and the health status of the sick, and 
very few patients have a full recovery even months after the 
acute phase of the disease. Residual symptomatology has a 
significant dependence on age, hospital stay, severe course 
and presence of shortness of breath at the beginning of the 
disease (8).

So far, there is no well-established and generally accepted 
definition, as well as biomarkers to prove prolonged COVID-19 
syndrome, called by some colleagues  „Long Covid“; so it is 
determined by the symptoms and the time frame. There are 
reasons to define three concepts, which are stages in the course 
of COVID-19:

(i) acute COVID-19: duration of symptoms up to 4 weeks
(ii) post-acute (ongoing) symptomatic COVID-19: 

duration of symptoms from 4 to 12 weeks after the 
onset of the disease, and 

(iii) prolonged (post-) COVID-19: duration of symptoms 
>12 weeks after the onset of the disease, which cannot 
be explained by another disease and the duration of 
which is not yet definitively known  (9).

It should be noted that the development of symptoms 
within the post-acute and prolonged Covid-19 is not directly 
dependent on the severity of the course of acute Covid-19 or 
the place of treatment – in or out of hospital. Symptoms can 
vary over time, disappear and reappear, as well as change in 
intensity.

In telephone follow-up of patients with outpatiently proven 
CoV-2 infection, 35% of those who had symptoms during 
infection still had such two weeks or more after the positive 
test, with symptoms showing a proportional relationship with 
the age of patients and the most pronounced were in those >50 
years and less prominent in those <35 years (10). Similarly, 
data from British authors, who tracked 100 hospitalized 
patients who went through a general and intensive care unit 
and found that 4-8 weeks after discharge from the hospital, 
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72% of patients who underwent intensive care units and 60% 
went through general wards had increasingly complained of 
shortness of breath and fatigue (11).

Organ symptomatology after COVID-19 is primarily 
controlled by the respiratory system, heart and nervous 
system, but although less often the kidneys, liver, pancreas, 
spleen, even skin and mucous membranes are also affected, 
possibly a consequence of the direct invasion of the virus into 
tissues, pronounced inflammation, immunological imbalance, 
cytokine storm and blood clotting disorders with subsequent 
thromboembolisms in the most severe cases of the disease. 
Despite the small number of patients with residual health 
problems against the background of all infected and tenfold 
more undetected due to asymptomatic flow, health systems 
around the world will face the challenge of dealing with this 
problem in hundreds of thousands of patients worldwide. 
In Bulgaria, this share for now is several hundred, but with 
a longer and more aggressive course of the epidemic, it is 
possible to become several thousand. It should be considered 
that residual somatic and functional problems are also detected 
in mild forms of COVID-19 and can last for an extended period 
of time, disrupting the quality of life of the sick. Although the 
lung is first affected by the disease, in many patients it is not 
the most affected organ, and this gives us the right to define 
the disease not just as a respiratory disease, but as a systemic 
disease. Let’s not forget also that patients with a more severe 
course will remain for a different period of time with a different 
pronounced imbalance of the immune system and an increased 
risk of infection with other pathogens.

Cardiovascular consequences
Myocardial impairment (cardiomyopathy) is clinically 
objectified with an increased level of troponin in serum in 
more severe cases of COVID-19. In infected with CoV-2, 
inflammatory changes in the myocardium (myocarditis) often 
occur with arrhythmia. Data from magnetic resonance imaging 
of the heart in 100 patients, carried out on the 71 day after 
disease from COVID-19 show that in 78% there is a heart 
effect, and in 60% the process of myocardial involvement 
is still active. Myocarditis and myocardial inflammatory 
changes were recorded by magnetic resonance imaging and 
in 12 (46%) of 26 elite American athletes, within 12-53 days 
after infection with CoV-2, but went through the infection 
without symptoms (12). These data raise concerns about a 
future increase in heart failure cases, especially in older and 
patients with accompanying diseases.

Neurological consequences
Damage to the nervous system occurs after viral pennetration 
in the nervous tissue, as well as from the direct invasion by 
the virus of neurons. The most common neurological residual 
changes that are recorded in patients with COVID-19 are 
headache, dizziness, hemosensory dysfunction (anosmia and 
agenesis), peripheral neuropathies, sleep disorders, deliriums 
(in older patients). Stroke is a rare manifestation in the acute 
phase of infection, but in the post-acute period, up to 2-3 
months after illness, cases of encephalitis, seizures, significant 
mood swings, confusion, memory and cognitive disorders, 
physical discomfort, also observed in previous coronavirus 
pandemics (13).

In a study of British colleagues who used a cognitive 
questionnaire in about 84,000 participants, they found a 
significant volume of cognitive impairment even in patients 
who went through the infection slightly, without shortness of 
breath and without any other residual symptomatology. This 
builds the hypothesis that COVID-19 has a systemic effect on 
cognitive functions (14). There are concerns that COVID-19 
increases the risk of developing Parkinson‘s disease and 
Alzheimer‘s disease.

Emotional consequences
Months of isolation led to lasting changes in the emotional 
state of patients. Cases of feelings of loneliness and isolation, 
hopelessness, physical discomfort, anxiety, exhaustion, 
physical exhaustion, which can be summarized by the term 
“chronic fatigue syndrome” which proceeds with chronic 
emotional instability and physical deficiency, and does not 
allow for full-fledged work, have increased. Those suffering 
from COVID-19 have an increased risk of developing residual 
depression, fearful experiences, insecurity, post-traumatic 
stress and misuse of toxic substances (15). Young patients 
are more prone to emotional consequences than patients >60 
years (11, 16).

Pulmonary consequences 
The lung is the closest target organ in the path of the virus, and 
all pathogenic processes induced by CoV-2 are played out most 
severely in the pulmonary parenchyma, including alveolitis, 
caused by immunological imbalance and cytokine storm, blood 
vessel endothelial damage, thrombosis and thromboembolism, 
destruction of alveolo-capillary membrane, secondary bacterial 
infections, etc.

In a study, tracking 55 patients with COVID-19 at the 
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third month after discharge from hospital, 64% (35) still 
have symptoms, and 71% (39) still have radiological changes 
with a characteristic of outbreak fibrosis and interstitial seals 
that can be associated with persistent symptomatology and 
functional changes persisting in 25% of patients with reduced 
diffusion capacity (17). In another study with 57 patients, 30 
(53%) diffusion capacity changes are recorded 30 days after 
discharge from hospital. Functional changes in the lung go 
to a proportion of patients with cardiac residual changes, and 
this further complicates their functional status (18). Of course, 
the data show that over time, some of the residual changes 
are absorbed and the percentage of patients affected declines 
(Fig. 1). Some of the residual damages are due to therapeutic 
interventions, e.g. intubation, but the majority are a direct 
consequence of viral aggression.

In a large prospective cohort study of 101 patients after 
hospitalization for COVID-19, 76% of them reported residual 
complaints and impaired quality of life 3 months after the 
onset of symptoms.  The most common residual changes are 
in quality of life, the presence of dyspnea and cough, and 
these changes are not affected by the presence or absence of 
accompanying diseases, which speaks of a direct pathogenic 
effect of the virus and the damages that occurred (19).

Symptoms after suffering from a critical form of 
COVID-19 pneumonia 
COVID-19 syndrome after treatment in an 
intensive care unit (ICU)
A particular form of the syndrome after getting sick from 

COVID-19 is the symptom complex, which develops after 
a critical form of illness and carried out treatment in an ICU 
and can lead to a significant violation of the quality of life of 
patients after the acute phase of the disease. In the scientific 
literature it is defined by the term “Post Intensive Care 
Syndrome”, which we can call “COVID-19 syndrome after 
treatment in an intensive care unit” – a spectrum of somatic 
(physical deficiency), emotional and mental residual changes 
that characterize the condition of patients who survived the 
disease after treatment in an ICU (20). Among the residual 
complaints are muscle weakness, problems in cognitive 
functions (memory, learning, reasoning alike), disturbed sleep, 
depression, fear, and post-traumatic stress. All these residual 
changes affect not less than 30%-50% of patients who have 
gone through intensive care units, and cognitive disorders even 
up to 80% of this group of patients. Paralytic manifestations 
may also be registered. All described disorders of “COVID-19 
syndrome after treatment in an intensive dacre unit” can 
proceed individually or in different combinations. Peripheral 
paralysis within this syndrome most often occurs as a result 
of mixed motor and axonal polyneuropathy (critical illness 
polyneuropathy) and myopathy (critical illness myopathy), 
conditioned by a critical course of the disease. Guillain-Barre 
syndrome is a rare complication of COVID-19, and may occur 
a few days after the first respiratory complaints (21). Often 
neurological manifestations can go unrecognized within severe 
respiratory insufficiency.

Diagnosis of residual structural and functional disorders 
of the respiratory system after COVID-19 is carried out 

 Start of  COVID-19 After 6 weeks After 12 weeks

Figure 1. Pulmonary scan demonstrating changes in the lung in Prolonged COVID-19 syndrome observed in a 50-year-old 
patient. Lung damage (red color) decreases over time, but does not disappear completely.
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with computed tomography of the lung, precise functional 
examination of breathing (spirometry and plethysmography), 
combined with a study of diffusion capacity. A precise 
assessment of the condition of patients with residual symptoms 
after acute COVID-19 is desirable, to be carried out on the 
third month after the onset of symptoms.

The involvement of other organs and systems requires 
the assessment of a specialist and the conduct of additional 
imaging and functional studies such as echocardiography, 
imaging of the brain and laboratory studies of the cerebrospinal 
fluid, electroencephalography, ultrasound of the kidneys, etc.

Therapy of prolonged COVID-19 syndrome requires an 
experienced multidisciplinary team, individualized approach 
and prolonged respiratory rehabilitation. The follow-up of the 
sick should mainly involve general practitioners, and although 
pulmonologists are most involved in this process, due to the 
most serious affect of the respiratory system, expert advice 
from neurologists, psychiatrists and psychologists, cardiologists, 
gastroenterologists and nephrologists will also be required, 
which will face the most common consequences of COVID-19.

POST-ACUTE HYPERINFLAMMATORY DISEASE

Within the course of post-acute or prolonged COVID-19, on 
average about 2-5 weeks after the acute phase of the disease, 
after cleansing the body from the virus, in children (more 
often) and adults (less often) develops the rare multisystem 
hyperinflammatory syndrome affecting organs and systems 
left unaffected during the acute phase. It is believed that 
at the base of the syndrome lies dysregulation of the 
immune response. In patients, symptoms develop from the 
cardiovascular system, gastrointestinal tract, skin and mucous 
membranes, manifestations that are close to Kawazaki’s 
disease. Elevated inflammatory markers (C-reactive protein, 
ferritin), coagulopathy (D-dimmer), increased levels of cardiac 
markers (troponin) are recorded. These patients were almost 
without exception positive for SARS-CoV-2 antibodies and 
most with a negative RT-PCR test. Manifestations in adults are 
more colorful than in children due to the many accompanying 
diseases that contribute to clinical manifestations (22, 23).

OTHER MANIFESTATIONS OF POST-ACUTE AND 
PROLONGED COVID-19

In the period after acute COVID-19, symptoms from other 
organs and systems are also observed (9): (i) gastrointestinal 
– abdominal pain, appetite and disgust with food, nausea, and 
diarrhea, (ii) musculoskeletal –  muscle and joint pain, (iii) 

ears, nose and throat –  tinnitus and pain, throat irritation, 
dizziness, loss of taste and sense of smell, and (iv) skin rashes.

REHABILITATION OF PATIENTS WITH PROLONGED 
COVID-19

In patients after severely leaked COVID-19, after treatment in 
an intensive care unit and those with pronounced symptoms 
after the acute phase of the disease, hospital and post-hospital 
rehabilitation is necessary. It should start early while patients are 
still in the hospital (early rehabilitation), continuing in the form 
of outpatient rehabilitation in pulmonary rehabilitation units.

After a spent coronavirus infection, the suitability of 
patients to conduct rehabilitation events requires that the state 
of the respiratory system and the patient’s blood circulation 
is stable without the danger of aggravation of the available 
complaints.

In patients with COVID-19 and significant residual 
symptomatology with a characteristic of prolonged COVID-19, 
who have had a complicated course with pronounced 
respiratory failure, complicated breathing, a longer period 
of respiratory recusal, chronic lung diseases or affecting the 
respiratory musculature, early respiratory rehabilitation and 
evaluation of each patient for his oxygen needs at rest and 
after loading is necessary.

In patients with COVID-19 and with prolonged COVID-19 
with severe damage to the central and/or peripheral nervous 
system, early neurological and neurosurgical rehabilitation 
should be carried out. In the presence of secondary emotional 
disturbances, psychiatric/psychotherapeutic treatment should 
be initiated (24).
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