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Abstract

Familiarity with the common imaging findings in patients and especially the radiological
manifestations of complications caused by primary infection is of fundamental importance
in order to carry out appropriate treatment measures and prevent or reduce the mortality
rate in patients. In this review study, some of the most important serological manifestations
and cardiopulmonary radiology images in patients with infectious problems and nursing
and medical procedures in them are discussed and the common radiological patterns
related to them are investigated. The respiratory disease caused by the 2019 corona virus,
or the Covid-19 disease, is highly contagious and mainly causes inflammatory lesions in the
lungs. Radiology is one of the best diagnostic methods for diagnosing corona and
determining the extent of lung involvement. It can also cause damage to the intestines and
liver. Epidemiological data show that person-to-person transmission is the main way of
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spreading this disease, and the rapid spread of the corona virus has created complex
challenges for the public health of the world. Currently, timely diagnosis, quarantine and
appropriate treatment are the most effective ways to prevent and control it. The current
gold standard method for the diagnosis of Covid-19 is to identify the nucleic acids of the
corona virus with the help of RT-PCR test. However, lung imaging (radiography and CT scan)
plays an important role in diagnosing lung lesions, classifying and determining the stage of
the disease, evaluating treatment strategies and differentiating between mixed infections.
Keywords: COVID-19, Inflammatory Lesions in the Lung, Primary Infection, Radiography
and CT scan.
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Introduction

The emergence of the Covid-19 discase caused by the infection with the new corona virus quickly
led to the declaration of a pandemic [1-3]. Although the discase often recovers after passing
through different clinical phases, many short-term or long-term complications of different body
organs have also been reported with this disease [4-6].

Lung involvement has been identified as the main cause of death. Complications such as lung
fibrosis, secondary bacterial or fungal infections, heart involvement (myocarditis and pericarditis)
and vascular complications such as pulmonary embolism have been reported frequently [7-9].
Various imaging methods, especially CT scan of the chest, not only play an important role in the
initial diagnosis of the disease, but are widely used during the treatment process and in order to
follow up, diagnose and treat possible secondary complications. Abnormal imaging at the end of
treatment was seen especially in a significant percentage of patients [10].

Abnormal findings at the end of treatment were more common in smear-positive patients than in
smear-negative patients. Familiarity with the different radiographic findings of pulmonary
tuberculosis is an effective help in early diagnosis and timely treatment of this disease, which will
prevent the occurrence or at least reduce the complications of the disease. Corona viruses
(coronaviruses) are a large family of viruses, from the common cold to SARS. and include MERS.
New cases of "unknown viral pneumonia” broke out in a seafood wholesale market in Wuhan,
China in December 2019. Scientists have named this new corona virus COVID-19. Pneumonia
caused by Covid-19 is considered a severe infectious disease, and its outbreak has been declared a
public health emergency by the World Health Organization [11-13].

This new coronavirus has symptoms similar to colds and flu, and most patients are accompanied
by fever and dry cough. After identifying the symptoms and complications of Covid-19
pneumonia, specialized medical groups developed guidelines (specialized reference) and criteria for
the prevention, diagnosis and treatment of this discase [14].

Among the various radiological methods, CT scan of the chest is a common imaging method for

diagnosing pneumonia (Figure 1). In CT scan of the lung, the speed of creating high-quality
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images of the lung tissue is high, and the radiologist can quickly determine the degree of

involvement of the lung with the corona virus. CT scan of the lung clearly characterizes the
common radiological features in patients with pneumonia due to Covid-19 [15]. The diagnostic
power and sensitivity of CT scan is very important in the diagnosis and management of patients
with coronavirus. The role of CT scan in the diagnosis of the new corona disease, Covid-19, is
even higher than PCR [16].

The diagnostic power of CT scan in detecting corona disease and lung involvement is about 98%.
Meanwhile, the diagnostic sensitivity of PCR is about 70%. The low sensitivity of PCR can have
several reasons. For example, the sampling of the patient may not have been done correctly, or the

virus load on the sample may not be high enough to make the test positive.

——

[Wj

Figure 1. Chest radiograph. Posteroanterior (PA) chest radiograph

Another issue is related to laboratory kits that may have errors in responding. Ground glass opacity
(GGO) densities are very common in CT scans of corona virus patients. GGOs usually appear
bilaterally, but they may first be unilateral and then become bilateral [17-19]. These findings
usually involve the back and the periphery of the lung, and with the severity of the disease, they
can progress towards dense consolidation (Figure 2). These findings are one of the most common
manifestations in CT scan images of corona patients. Linear opacities and crazy-paving opacities
may also be seen in CT scan images of patients with coronavirus [20].

Usually, patients with more severe CT scan manifestations are worse. But the CT scan does not
necessarily match the patient's clinical symptoms. A CT scan may show severe lung involvement,

but the patient's clinical symptoms are normal [21]. CT scan is very important in the diagnosis of
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corona disease, but even if the findings of CT scan show a lot of involvement in the lung, but it is

not associated with severe clinical symptoms and the general condition of the patient is good, there

is no need to admit the patient to the hospital and stay at home and receive medicine (Figure 3).
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Figure 3. Axial HRCT images of an NSIP pattern in a patient with rheumatoid arthritis.

Patients who are sent home for treatment do not have severe shortness of breath and their blood
oxygen levels are above 90%. These patients usually receive Chlorospinel and Tamiflu drugs. If
the patient's CT scan symptoms are mild, but he has severe shortness of breath and his blood
oxygen level is below 90%, he should be admitted to the hospital and receive respiratory and drug
support. In general, patients who are over 50 years old, have underlying diseases such as diabetes
and blood pressure, or suffer from kidney diseases, are at risk of contracting a more severe type of
corona, and the complications of corona disease are more severe in them [22]. Also, patients who

have a history of taking chemotherapy drugs, or have previously taken coronet, are also in high-
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risk groups in terms of contracting severe coronavirus. In cases where there are no symptoms such

as cough and shortness of breath in the person carrying the disease, CT scan is not able to diagnose
corona disease. At this stage, other laboratory tests should be used to diagnose the corona virus.
Simple x-ray has low sensitivity in diagnosing corona virus and patients who are suspected of

having corona virus are better to undergo CT scan first.

Death may occur in patients with the corona virus for several reasons, the most important of
which are as follows:

1. The virus directly attacks the heart muscle, which in severe cases causes myocarditis
(inflammation of the heart muscle) and death of the patient [23].

2. The virus leads to respiratory distress syndrome or respiratory distress syndrome (ARDS), which
fills the lung alveoli with fluid and causes severe shortness of breath. Finally, the amount of oxygen
in the blood drops drastically and the blood supply to the body is disturbed and the patient dies
[24].

3. In addition to viral infection, bacterial infection may also double the disease and cause sepsis

(infection in the blood) and finally the death of the patient [25].

Chest X-ray

A chest X-ray produces images of the heart, lungs, blood vessels, airways, and bones of the chest
and spine. A chest X-ray can reveal fluid in or around the lungs or air around the lungs. If you go
to the doctor with chest pain, chest injury or shortness of breath, you will first have a chest X-ray
taken [26]. By using these images, the doctor can determine the presence of problems (Figure 4)
such as heart problems, pneumonia, airways, broken ribs, emphysema, cancer or any other
conditions. Chest radiography is a common method for diagnosing diseases [27].

This method can also be used to determine the effectiveness of a particular treatment. Some people
take a series of chest x-rays over a period of time to determine if the problem is getting better or
worse. A chest X-ray helps the doctor diagnose problems in the heart and lungs. A chest X-ray is a
common type of test. If your doctor suspects heart or lung disease, a chest X-ray is one of the first
procedures you will undergo. This type of test is also used to check how the body responds to a

certain treatment. Chest X-ray can detect various things inside the body [28].
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I.I 3 months, n=29; 6 months, n=25; 12 months, n:
A Baseline Pvalues  Renal, n=23 Renal, n=21 Renal, n=16

'SLEDAI (median+IOR) 8(55-12) <0.001 4(2-6) 4(2-65) 3(2-8)

C3 (median, IOR) mg/dL 74 (61—3) 0.02 81 (71-95) 83 (72-99) 84 (79-95)
Renal subgroup 85 (55-74) 0.01 79 (69-88) 81 (71-80) 83 (77-92)
Extrarenal subgroup 78 (62-85) 0.03 85 (78-95) 86 (80-99) 86 (81-99)

/Anti-ds DNA (%) 75% 0.02 70% 58% 25%

Renal subgroup 82% 0.02 75% 60% 30%
Extrarenal subgroup 68% 0.04 68% 50% 20%

{Creatinine mg/dl (median=IQR) 0.7(0.5-0.88) n.s. 0.82 (0.6-1.1) 0.9 (0.6-1.17) 0.8 (0.6-1.07)

24 hours proteinuria mg 1425 (710-2630) <0.001 530 (135-1250) 350 (110-1000) 380 (140-1500)

IPJ partial improvement (%) 21 (75%) 15 (71%) 16 (94%)

932%) 8(38%) 10 (58%)

iRenal response, N (%) 15 (65.2%) 16 (76%) 14 (87.5%)
9 (47%)

Figure 4. Chest X-ray

Search strategy and selection of articles

Search in Scopus, Google scholar, PubMed databases and by searching with keywords such as
"Examining Serological Manifestations" and "Cardiopulmonary Radiology Images" and "Medical
Procedures" to obtain articles related to the selected keywords [29]. Case report articles, editorials,
and articles that were not published or only an introduction of them were available, as well as
summaries of congresses and meetings that were in languages other than English, were ignored.
Only the original research articles that evaluated the effectiveness of different drugs in the
treatment of COVID-19 using standard methods were studied (figure 5).
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Figure 5. Flow chart of included subjects
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Application of chest radiography

Determining the condition of the lungs

A chest X-ray can detect cancer, infection, or air trapped in the space around the lung. Also, this
test is used to show chronic lung conditions such as emphysema or cystic fibrosis and complications

related to these conditions [30].

Pulmonary problems related to the heart
A chest X-ray can detect changes or problems in the lungs caused by heart problems. For example,

fluid in the lungs (pulmonary edema) can be the result of congestive heart failure.

Determining the size and outline of the heart
Changes in the size and shape of the heart may indicate heart failure, fluid around the heart

(pericardial effusion), or heart valve problems [31].

Blood vessels

Because the outline of the large vessels near the heart (aorta and pulmonary artery) can be seen on
a chest X-ray, it can identify an aortic aneurysm, other blood vessel problems, or congenital heart
disease [32].

Calcium deposition
Chest X-ray can determine the presence of calcium in the heart and blood vessels. The presence of
calcium deposits may indicate damage to the heart valves, coronary arteries, heart muscle, or

pericardial sac. Calcium deposits in the lungs are often due to an old, untreated infection [33].

Fracture

Rib and spine fractures or other bone problems may be visible on a chest X-ray.

Post-operative changes

Chest X-ray is very useful for checking the patient's recovery after chest surgery such as heart, lung
or esophagus surgery. The doctor can look at any lines or tubes that are placed during surgery to
check for air leaks or areas of fluid or air accumulation [34].

Pacemaker, cardiac electroshock or catheter

Pacemaker and defibrillator have a wire that connects to the heart and makes sure that the heartbeat
and rhythm are normal. A catheter is a very small tube that is used to deliver medicine or for
dialysis. Chest X-ray is usually done after placing medical devices to ensure their correct placement

[35].
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Risks of chest radiography

You may be concerned about being exposed to X-rays, especially if you have these done on a regular
basis. But the amount of radiation from X-rays is very low, this amount is even lower than the
amount of radiation that enters you from the surrounding environment. Although the benefits of
this x-ray outweigh the risks, you may be given a protective apron. If you are pregnant or think
you may be pregnant, you must inform your doctor. The procedure can be done in ways that

protect your abdomen from radiation [306].

Work before radiography
Before the chest x-ray, you usually have to take off your clothes from the waist up and put on
special clothes. You should also remove your jewelry. Clothing and jewelry can interfere with X-

ray images [37].

The results of radiography
A chest X-ray produces a black-and-white image of the chest organs. Structures that block radiation

appear in white, and structures that allow radiation to pass appear in black.

Corona diagnosis methods

1. RT-PCR

The definitive test to identify the novel coronavirus (SARS-CoV-2), abbreviated as RT-PCR or
reverse transcription polymerase chain reaction test. This test is believed to be highly specific, and
according to meta-analyses, its sensitivity is 89% [38]. Therefore, there is a possibility of false
negative in it. In this test, samples are taken from the throat or nasal cavity with the help of a swab,
and then with the help of a laboratory kit and RT-PCR machine, nucleic acids of the corona virus
are detected (Figure 6).
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Figure 6. RT-PCR
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2. Serological tests

Serological tests may play an important role in diagnosis, especially when RT-PCR testing is
negative in people suspected of having Covid-19. But still their role to detect antibody in

individual's serum, to check current and previous cases of Covid-19 is controversial [39].

The things that can be seen in the blood sample of a person suspected of corona include the
following:

Lymphopenia (decrease in the number of blood lymphocytes);

Thrombocytosis (increase in the number of blood platelets);

Increased prothrombin time (PT);

Increased lactate dehydrogenase

Other abnormalities that are commonly identified include:

Slight increase in inflammatory markers (CRP and ESR);

High D-dimer;

Slight increase in serum amylase;

Increase in alanine aminotransferase (ALT) and aspartate aminotransferase (AST);

Slight increase in bilirubin.

But usually the levels of alkaline phosphatase (ALP) and gamma glutamyl transferase (GGT) are
normal [40].

3. Lung imaging
Imaging of the lung in the form of radiography and CT scan is used as a diagnostic/auxiliary

screening tool for Covid-19.

Lung imaging

In respiratory diseases such as Covid-19, the lungs are the main affected organ, and one of the ways
to diagnose the extent of the lesion is lung imaging. Lung imaging in various ways, such as X-ray
imaging or radiography, CT scan, bronchoscopy, positron emission tomography or PET scan, and
magnetic resonance imaging or MRI; is done [41]. In the following, the details of the two methods
of radiography and CT scan of the lung, which are currently commonly used to diagnose and

determine the condition of patients with Covid-19, are mentioned.

CT scan of the lung
X-rays are also used in the CT scan imaging method, but with the addition of computer
technology, precise images of the lung can be obtained. Currently, with the advent of high-

resolution computed tomography (HRCT) imaging, the accuracy of images has greatly increased
[42].
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Lung radiography

Lung radiography or lung radiology is a type of imaging method in which x-rays used in the chest
are used to produce images of the lungs and its surroundings [43]. This procedure can reveal
abnormalities, such as inflamed (or enlarged) lymph nodes or the presence of a granuloma. It is

also called X-ray imaging.

Radiology to diagnose corona

Performing lung radiology is very important in diagnosing lung lesions caused by the 2019 corona
virus and evaluating their size, density and evolution. Lung radiography is convenient and fast, and
its necessity has been proven in the diagnosis of other diseases caused by the corona virus, such as
acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS) [44]. However,
its sensitivity and specificity are relatively low for mild type patients. For this reason, it is not
recommended for the process of diagnosing patients in the initial stage of the disease of Covid-19
[45]. But a CT scan of the lung can show almost all abnormalities, including early exudative
lesions. CT scan is currently the most valuable imaging tool for clinical diagnosis of patients in the
initial stage of Covid-19; Especially in the early part of the pandemic when there were not enough
PCR test kits. The presence of numerous small and speckled shadows and interstitial changes in
the lower region of the lungs are common features in lung radiology images of most Covid-19
patients. As the disease progresses, these shadows may appear as a patchy distribution. In severe

forms of Covid-19, multifocal or diffuse irritation in both lungs is seen as "white lung".
g g

Discuss

Covid-19 is a respiratory disease that specifically affects the patient's respiratory system, which
includes the lungs. Covid-19 can cause a wide range of respiratory problems, from mild to severe.
In a group of people, the corona virus is associated with the development of lung nodules in the
corona, which causes pulmonary complications to appear in the affected person. These
complications and damages to the lung may cause the destruction of lung function. Of course,
lung nodules are benign masses at the beginning and are non-cancerous, but they may also be the
cause of cancer [46].

In people suffering from lung nodules, the lungs are severely inflamed and a lot of fluid accumulates
in them, and the accumulation of fluid in the lung is associated with breathing problems for the
person. In this disease, the respiratory system is severely damaged and the person will need to be
admitted to the hospital and use oxygen or artificial respiration [47-49]. Lung nodules in Corona
can involve both lungs and the air sacs in the lungs are filled with pulmonary nodules. These nodes
limit the flow of oxygen and cause complications such as shortness of breath, cough and lethargy
for the person (Figure 7 & 8). Lung nodules develop from mild to severe stages, and even after the
person recovers, lung damage may still remain. Lung nodules are benign if they are formed in the
lung fissure and their size is less than 5 mm, and there is a very good chance of recovery. Older

adults and people with various other physical illnesses, such as heart disease, cancer, and diabetes,
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may experience more serious and acute symptoms. This is what the corona virus has done to the

lungs of patients and it has various effects on the lungs.
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Lung nodule

Once the Covid-19 disease spread, people who suffered lung injuries needed special care. Also,
lung patients who were at risk of lung cancer need special treatments and eye care. Following the
Corona epidemic, the screenings that were considered for lung cancer patients were postponed for
3 to 6 months [50]. But unfortunately, the period of corona virus lasted more than 6 months and
doctors were forced to start screening for lung nodule patients. Burt this time, the screening
instructions were changed to control people's infection with the corona virus.

Undoubtedly, the infection of this group of people with the corona virus caused irreparable damage
to them, and in many cases, unfortunately, the person suffering from lung cancer dies. Screenings

in patients with lung nodules increased the possibility of being exposed to the Covid-19 virus, so
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decisions were made so that these patients would receive special care to prevent them from

contracting the Covid-19 virus [51]. In some people who were suffering from lung nodule disease
and were in serious condition due to Covid-19, we have unfortunately seen death in this category
of people. Because of this, patients with lung nodules in Corona need more special care than
normal people who undergo cancer treatment using chemical drugs and radiation therapy.

These types of treatments are considered a big obstacle to deal with Corona, because the person
undergoing chemotherapy has a weakened immune system and will not be ready to receive other

viruses such as Covid-19.

How nodules form in the lungs of corona patients

The SARS-CoV-2 virus that causes COVID-19 is part of the coronavirus family. When the virus
enters a person's body, it comes into contact with the mucous membranes that line your nose,
mouth, and eyes. In this way, it enters the lung and causes the formation of lung nodules by
abnormal proliferation of cells, as mentioned, nodules may be benign or malignant.

The virus enters a healthy cell and uses the cell to make new parts of the virus, but its reproduction
is illegal and excessive. The virus multiplies and new viruses infect the nearby cells, this is how
many nodules are formed in the lung. Think of your respiratory system as an upside down tree.
The tree trunk is like your trachea. Your lungs divide into smaller and smaller branches. At the end
of each branch there are small air sacs called alveoli. This is where oxygen enters people's blood
and carbon dioxide leaves it. Corona virus can infect the upper or lower part of the human

respiratory system and passes through its airways.

What are the factors affecting lung nodules?
Pulmonary nodules usually do not have clinical symptoms and are identified through lung
imaging. Coronary patients may find out about the presence of nodules by visiting a doctor and

taking lung imaging.

Factors that contribute to the occurrence of lung nodules in people with Covid-19 include
the following;:

Disease rate

If the severity of the disease is high, the lung tissue is damaged and the person suffers from lung

problems. But if the disease is mild, it will not affect the lungs.

Safety system

Also, good health helps to make a person less likely to develop lung problems if the lungs are
already damaged and diseased before contracting Covid-19. He will have a weaker immune system
than a healthy person, and as a result, he will suffer more damage in the lung area.

Covid-19 is a new disease, and scientists are learning more every day about what it can do to the

lungs through various studies. They believe that its effects on the human body are similar to two
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other coronavirus diseases, severe acute respiratory syndrome (SARS) and Middle East respiratory

syndrome (MERS).

Are lung nodes dangerous for corona patients?

In critical cases of COVID-19, which comprise about 5% of all cases, the infection can damage
the walls and linings of the air sacs in the patient’s lungs. As the body tries to fight it, the person's
lungs become more inflamed and filled with fluid. This can make it more difficult for patients to
exchange oxygen and carbon dioxide, resulting in difficulty breathing.

The presence of lung nodules in affected people makes the situation more difficult and may require
surgery to treat it. A lung nodule or lung nodule in Corona is defined as a spot on the lung that
usually has a diameter of about 3 c¢m or less.

In the CT scan of the lung, these nodules are clearly defined and measurable. If the lung nodule is
more than three centimeters in X-ray, it is known as a cancerous mass and the affected person
should start treatment against lung cancer. CT scan of the chest in people with corona virus is a
definite thing that the diagnosis of lung nodule from corona damage is done by a specialist. The
patient may also develop severe pneumonia or acute respiratory distress syndrome (ARDS).

In the most critical cases, the patient's lungs need the help of a device called a ventilator to properly
perform their tasks and work. There is evidence that 20-30% of critically ill patients develop
pulmonary nodules, clots in the lungs, heart, brain, and legs, some of which are life-threatening

and even fatal.

What are the symptoms associated with lung nodules in the body of patients?

In general, when the corona virus enters the lungs and its cells multiply in it, the surface proteins
of Covid-19 are first attached to the lung cells.

This connection causes the genetic material of the coronavirus to enter the lung and damage its
tissue. The signs and symptoms of lung nodules in Corona depend on the number of lung nodules,
the condition of the person and the strength of his immune system. But in general, in cases where

a person's lungs have a lung nodule, it may have one or more symptoms.

These symptoms include the following:

Feeling short of breath;

Having a dry cough;

Difficulty breathing and inability to breathe normally;

Nosebleed.

The mentioned symptoms appear about five days after the person is infected and they differ
according to the number and intensity of the nodules. This period, which is the latent period of
Corona, is very sensitive and it will be very difficult to diagnose lung damage in this period.

The best course of action after contracting the corona virus is for a person to perform a CT scan

of the lungs on the fifth day of contracting the disease. In the investigations by the lung specialist,

Tob Regul Sci. ™ 2022;8(1): 2064-2084
2076



Ghazal Mohammadi et al.

Examining Serological Manifestations and Cardiopulmonary Radiology Images in Patients
Involved in Infectious Problems and Nursing and Medical Procedures in them

the extent of lung damage after contracting the corona virus and the presence of pulmonary

nodules are determined, and lung involvement with Covid-19 is also investigated. The lung of a
healthy person is very different from the lung of a person who has been damaged or has nodules
due to Covid-19, and the doctor measures the severity of the disease by examining the CT scan
results, in patients with high lung involvement, hospitalization and the use of the device It is
respiratory.

Also, people are under special care so that they can breathe easily and receive the necessary
treatments. Although it is possible that a person suffering from Covid-19 will have a benign or

non-cancerous lung nodule, specialized treatments in this field are considered by a lung specialist.

Is there a way to prevent lung nodules?

According to the recommendations and research done by experts in this regard, patients can take
measures to reduce the possibility of lung nodules. For this purpose, it is necessary for a person to
measure his health condition, if he has a background disease or injuries from the past, they should
treat it. If they have lung problems such as lung infection or are used to being exposed to tobacco
smoke, they need to avoid exposure to polluted environments, especially work environments that
contain toxins, and reduce lung sensitivities.

Also, solve superficial lung problems that need medicine or specialized treatments. In most cases,
when the person recovers from the corona virus, the nodules disappear by themselves and about
60% of them are benign. People who have diabetes or heart disease should follow their medications
and medical orders well. Also, other factors are effective in preventing the lung diseases of corona
Covid-19 that can prevent this issue. Consuming healthy and energy-rich foods and drinking
enough fluids will make the respiratory system and lungs work well and be in perfect health.
When the lungs are in ideal condition, they are more resistant to infection and tissue damage.
About 14 percent of cases of COVID-19 are severe, causing an infection that affects both of the
patient's lungs and worsens the disease. In about 5% of all cases, the infection can damage the walls

and linings of the air sacs in the patient's lungs.

Reversibility rate of lung damage of Covid-19

Maybe this question concerns your mind, do patients with Covid-19 who have suffered lung
injuries experience lung failure or lung diseases again after some time? When a person gets infected
with Covid-19 and then the lungs suffer damage and failure [52-54].

It takes a long time for the lung function to return to the previous post, it may take a month to a
year for the lungs and the damaged tissue to heal and repair does not have this virus in the body,
there is no possibility of lung damage again, even if a person is infected with corona disease again,
the lungs may not be damaged, on the other hand, the lungs may be damaged and become damaged
and weakened again, and the recovery of the lung after getting infected with corona will be very
difficult and unpleasant [55-57]. According to the recommendations and research done by experts

in this regard, patients can take measures to reduce the possibility of lung damage. For this purpose,
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it is necessary for a person to measure his health conditions, if he has a background disease or

injuries from the past, they should treat it. If they have lung problems such as lung infection or are
used to being exposed to tobacco smoke, they need to avoid exposure to polluted environments
and reduce lung sensitivities. Also, solve the superficial problems of the lung that need medicine
or specialized treatments [58]. People who have diabetes or heart disease should follow their
medications and medical orders well. Also, other factors are effective in preventing the lung diseases
of corona Covid-19 that can prevent this issue. Consuming healthy and energy-rich foods and
drinking enough fluids will make the respiratory system and lungs work well and be in perfect
health. When the lungs are in ideal conditions, they will be more resistant to infection and tissue

damage [59].

Reversibility rate of lung damage of Covid-19

Maybe this question concerns your mind, do patients with Covid-19 who have suffered lung
injuries experience lung failure or lung discases again after some time? When a person gets infected
with Covid-19 and then the lungs suffer damage and failure. It takes a long time for the lung
function to return to the previous post [60]. It may take months to a year for the lungs and the
damaged tissue to heal and repair. The irritating and damaging factor to the lungs is the corona
virus, Covid-19, and if the person does not have this virus in the body, there is no possibility of
the lungs being damaged again, even if the person is infected with the corona discase again, the
lungs may not be damaged [61]. On the other hand, the lungs may be damaged and become
damaged and weakened again, and the recovery of the lungs after contracting the corona virus will
be very difficult and unpleasant. Patients who are in this period should seek help from respiratory

therapists and consider health care, until the lungs regain their proper function, they need to

modify their lifestyle and diet [62].

Conclusion

The symptoms of the new corona virus, like most upper respiratory viral diseases, are non-specific
and may cause flu-like or cold-like symptoms in patients. In about 82% of cases, the corona virus
causes mild symptoms and in the rest of the cases it leads to illness. The World Health
Organization shows that more than 55,000 people infected with the corona virus in China until
March 1, 2018 (February 20, 2020) had the following symptoms and signs: The most common
symptom is fever, which in 88% of patients It is seen first. 68% of patients have dry cough and
38% have fatigue.

Other symptoms in order of prevalence are: phlegm (33%), shortness of breath (19%), muscle and
joint pain (15%), sore throat (14%), headache (14%), chills (11%), nausea and Vomiting (5
percent). Maybe you can add the loss of sense of taste and smell to these cases. In most patients,
the activity of the corona virus starts from the lungs and ends there. With the progress of the

disease, severe pneumonia, respiratory failure and suffering, blood infection, blood pressure drop
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due to the increase of infection in the body and failure of body organs such as heart and lungs and

finally death may occur.

After the involvement of the lungs, the immune system comes into action. The body is stimulated
by the presence of a viral invader, and immune cells are used in the lung to repair the damage and
repair the lung tissue. When this inflammatory process has its normal function, it is only limited
to infected areas. But sometimes the immune system gets out of control and destroys all the cells
in its path, including healthy tissues. Therefore, instead of reducing the damage, the immune
system aggravates it and accumulates more waste materials in the lungs, and the pneumonia
worsens and can gradually lead to respiratory failure. According to the report of the World Health
Organization, SARS disease (from the family of corona viruses) creates holes in the lungs that make
the lungs look like a beehive, and these lesions are also seen in people infected with the new corona
virus.

When this happens, a ventilator (artificial breathing machine) must often be used to help the
patient breath. Meanwhile, inflammation causes the membrane between the air sacs and the blood
vessels to become more permeable, and this can lead to the lungs filling up with fluid, resulting in
the inability of the lungs to deliver oxygen to the blood. In severe cases, the lungs fill with fluid
and breathing becomes impossible. In a small part of patients, there are digestive problems such as
nausea and vomiting (5%). Doctors have seen signs of liver and intestinal damage in patients with
SARS, MERS and the novel coronavirus, which have often been mild, although in severe cases the
disease has led to severe liver damage and even liver failure. In most patients, the corona disease
starts from the lungs and ends there. But in addition to the lungs, other organs such as the liver,

intestines and kidneys may also be affected.
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