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Abstrakt

Introduction:

The World Health Organization in March 2020 announced a pandemic of COVID-19 disease
caused by the SARS-CoV-2 virus. It is one of the seven species known to be pathogenic to
humans in this group of viruses. The incubation period of the virus is 2-14 days, usually about
5 days. SARS-CoV-2 uses the ACE2 receptor to enter the host's mucosa and cause an active
infection. Symptomatic infection may be complicated by reversible or irreversible changes in
the lungs and pulmonary embolism.

Method:

Recent literature was reviewed based on PubMEd, Google scholar, using words: covid lung,
post covid lung, post covid, covid lung fibrosis,

Objective:
Systematisation of information on pulmonary postovid complications
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Introduction:

The World Health Organization in March 2020 announced a pandemic of COVID-19
disease caused by the SARS-CoV-2 virus. It is one of the seven species known to be
pathogenic to humans in this group of viruses. During the SARS -Cov2 virus pandemic,
people are the reservoir of infection. The virus is transmitted by airborne droplets, the
infectious material is secreted from the respiratory tract. [1] The incubation period of the virus
is 2-14 days, usually about 5 days. Infection may be symptomatic or not. Possible symptoms
are:

 symptomatic infection without pneumonia - cough, sore throat, rhinitis, malaise,
headache, muscle pain, diarrhea, conjunctivitis, changes in smell and taste

 mild pneumonia
 severe pneumonia with tachypnoe >30/min lub SpO2<90%
 ARDS
 Sepsis and septic shock [2]

Based on the time criteria adopted by the British NICE agency (National institute for Health
and Care Excelence), the following course of COVID-19 is distinguished:

 acute COVID-19 - symptoms of infection lasting up to 4 weeks,
 persistent symptomatic COVID-19 - symptoms lasting for 4 to 12 weeks,
 post-COVID-19 syndrome - symptoms that developed during or after the infection,

consistent with those of COVID-19, lasting more than 12 weeks for which there is no
other explanation [2]

The affinity of coronaviruses, including the SARS-CoV-2 virus, for the respiratory epithelium
is due to the fact that the angiotensin converting enzyme 2 (ACE2) recpetor is one of the
potential targets for SARS-CoV-2 in the human body. The ACE2 receptor is expressed in a
variety of tissues, including the upper and lower respiratory tract. SARS-CoV-2 uses the
ACE2 receptor to enter the host's mucosa and cause an active infection. [3] Other places in
the human body, ACE2 tests, gastrointestinal tract, vessels, brain, liver, kidneys, spleen, skin.
This can lead to possible short term and long term complications from other organs. However,
the main target of the SARS-CoV-2 virus and the cause of the highest percentage of
hospitalizations of patients are the respiratory tract, which we will focus on later in this article.

Stay of knowledge:

Pathological changes in the respiratory system are caused by the reaction of the
immune system to the infection. With the help of S proteins and recalled ACE2 receptors, the
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virus enters the cells of the lower respiratory tract and causes increased damage to the alveoli
with damage to the alveolar-capillary barriery, the connection through which the exchange of
oxygen and carbon dioxide between the alveoli and capillaries. In addition, there is an
accumulation of neutrophils - the cells of the immune system in the vesicles, which cause an
inflammatory reaction in them with the formation of exudate. The whole process involves not
only the aforementioned neutrophils, but also pro-inflammatory cytokines and complement
components, which are elements of the immune system. They attack cells infected by the
virus and stimulate the body to fight infection. One of the main mechanisms of the
development of acute respiratory distress syndrome is the uncontrolled systemic inflammatory
reaction resulting from the release of large amounts of pro-inflammatory cytokines and
chemokines by immune cells in response to virus antigens - the phenomenon of cytokine
storm [5,6]. In this article, we will try to answer the question of how the inflammatory process
in the pulmonary parenchyma in the course of covid 19 disease affects the image of the lungs
in imaging tests and the functionality of the lungs.
There is no single characteristic picture of changes in the lung imaging tests, which we could
clearly say that we are dealing with viral pneumonia in the course of Covid19. We will not
see any changes in most patients who are asymptomatically infected. In other patients, the
lesions of the disease may completely reverse and the lungs will be completely normal, as
before the disease. In some patients, after undergoing covid 19, the picture of interstitial
pneumonia remains with lesions located bilaterally, peripherally, most often in the lower parts
of the lungs. The changes may take the form of shading of the opal glass type, consolidation,
multifocal changes and linear shading. In most patients with postcovid changes in the lungs,
the changes disappear with time, but in some patients they become fibrotic, disturbing the
architecture of the surrounding parenchyma, which translates into a deterioration of the gas
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exchange efficiency.[7].

Figure 1. [8] Images of the chest in the PA projection in patients with confirmed covid 19 by
PCR.

Typical findings in COVID-19 pneumonia. (A) A 47-year-old woman with signs and
symptoms raising suspicion of COVID-19. Posteroanterior (PA) chest X-ray. Reticular
interstitial pattern with peripheral predominance (arrows). (B) Same patient as in image A. PA
chest X-ray taken 3 days later. Positive PCR for SARS-CoV-2. Despite being taken with
poorer inspiration, the X-ray shows faint rounded bilateral peripheral alveolar opacities
(dotted arrows). (C) A 57-year-old male with dyspnoea and positive PCR for SARS-CoV-2.
Bilateral peripheral opacities in upper, middle and lower fields (arrow tips). (D) A 45-year-old
male with dyspnoea and COVID-19 confirmed by PCR. Anteroposterior chest X-ray showing
multiple bilateral diffuse confluent areas of consolidation with extensive involvement of both
lungs. Note the presence of two central venous lines, one left jugular and the other right
subclavian (white arrows), and a gastrointestinal tube (black arrow).

Discussion:

In most patients, these lesions can reverse by a repair process that involves
regeneration of damaged tissue by dividing stem cells and depositing connective tissue to fill
areas of damaged pulmonary parenchyma. The most important role in this process is played
by macrophages, which phagocytose damaged fragments of alveoli and produce essential
substances such as cytokines and growth factors responsible for the repair of lung tissue..
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Factors released by macrophages stimulate angiogenesis and activation of fibroblasts that
accumulate collagen.
The situation is different if there are exudates in the alveoli. It is a characteristic phenomenon
of acute respiratory distress syndrome (acute respiratory distress syndrome, ARDS), which
also known as "wet lung". In this case, the fibroblasts involved in the repair process are
transformed into myofibroblasts, which results in a change in the architecture and
organization of the pulmonary parenchyma. The repair process includes factors such as
epidermal growth factor (EGF), transforming growth factor alpha (TGF-a), vascular
endothelial growth factor (VEGF), and fibroblast growth factor (FGF). There is a proliferation
of bronchiolar stem cells and their replacement of the diseased alveolar epithelium,
angiogenesis of pulmonary capillaries. The simultaneous processes of fibrinolysis,
reconstruction of interstitial tissue, proliferation of epithelium and endothelium in the case of
undamaged basal membranes of alveolar epithelium make repair still possible. On the other
hand, when the damage to the lungs is large, as is the case in ARDS, the basal membranes are
also damaged. Then, among all repair processes, fibroblastic processes gain the upper hand.
Damaged cells are replaced with stiff scar tissue. Its accumulation causes pulmonary fibrosis - a
condition that leads to a deterioration in lung function and exercise capacity. It is the more likely the
more severe the COVID-19 infection is [9,10]. Patients hospitalized due to the severe course of
COVID-19 receive prophylactic anticoagulants due to the greater probability of venous disease -
thromboembolism. The most common form of thromboembolism in this group of patients is
pulmonary embolism. Embolism occurs as a result of a narrowing or occlusion of the pulmonary
artery by the embolic material, which usually comes from the deep veins of the lower limbs. Gas
exchange is impaired, and often also heart failure. It is a state of imminent threat to life. Due to the fact
that symptoms of pulmonary embolism manifestation are similar to those of covid, diagnosis is
difficult [11] Post-mortem studies show that impaired blood flow can also lead to the formation of
local thrombosis, whichmay be caused by immunological and inflammatory factors. [12]

Conclusions:

In some cases, COVID-19 infection leaves an image of interstitial pneumonia, the
lesions may take the form of milk-glass shading, consolidation, multifocal lesions and linear
shadows. In most patients, these changes regress with time, but in some patients they become
fibrotic, disturbing the architecture of the surrounding parenchyma, which translates into a
deterioration of the gas exchange efficiency. Another serious pulmonary complication of
COVID-19 is pulmonary embolism, primarily caused by blood clots originating in the lower
limbs.
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