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06ocHoBaHue. BenbiwKka KopoHaBupycHomn uhderumm 2019 roga (COVID-19) 6bicTpo — Bcero 3a Mecsil, — 0XBaTW/Ia BECb
Mup. B omarHocTuKe 3Toro 3aboneBaHusA NOMoraeT MeToA4 NonMMepasHoi LenHon peakumu (MLP), ogHaKo AaHHbIN TecT
MMeeT OrpaHUYEHNA, CBA3AHHbIE C JIOXHOOTPULLATENIbHBIMU Pe3ynbTaTaMu, a TakHKe CpoKaMu BbinofiHeHUsA. C y4éToM no-
BbILUEHHOr0 PacnpocTpaHeHnst MHdEKLMM KoMnbloTepHas ToMorpadua (KT) opraHos rpyaHoi knetku (OK) MoeT cTaTb
OOHOM M3 OCHOBHbIX METOAMK B apCeHane KAMHWLMCTa AnA paHHero BoiasneHna COVID-19 y BnepBblie obpaTtuBLLmxcs
33 MeAMULIMHCKOM NOMOLLbIO MaLMUEHTOB.

Lienb — cpaBHeHue YacToTbl BHEHONbHUYHBIX MTHEBMOHUI M UX XapaKTEPUCTMK No JaHHbIM KT B MHoronpodunbHoi 60nb-
Huue MockBbl 4o Hayana v Bo BpeMa anugeMun COVID-19 1 nsyyeHne BO3MOKHOCTEN UX CBOEBPEMEHHOMO BbIABNEHWA
1 ouddepeHLmManbHOro guarHosa.

Matepuanbl u Metopnbl. [poBeAEH PeTPOCMEKTUBHLIA aHanu3 pesynbratoB KT rpygHon KneTku nauueHtos [opogcKom
KNUHWYecKon bonbHMubl MMenn W.B. [aBbigoBckoro (Mockea) 3a nepuog ¢ 1 no 17 anpena 2020 roga. B uccnepoBa-
HWe BKJIIOYEHbI BCE NALMEHTbI C AMArHO30M BUPYCHOM MHEBMOHUM No 3akntoyeHuio KT. BceM naumeHTam ¢ nogospeHmem
Ha BMPYCHYI0 MHEBMOHMIO BbINoNHANM TecTupoBaHue [LP. B kauecTBe rpynnbl cpaBHEHWA PETPOCMEKTUBHO NpoOaHanu-
3upoBaHbl AaHHble KT rpydHbIX KNETOK NaLMeHTOB C N0403peHNEM Ha MHEBMOHMIO 3@ aHaNornYHbIA npomexkyToK 2019 .
Pesynbrarel. C 1 no 17 anpena 2020 r. no gaHHbiM KT OK nHeBMoHMA anarHocTvpoBaHa B 140 cnyyasx, U3 KoTopbix
65 (46,4%) onvcaHbl Kak BUPYCHbIE, B CPaBHEHNM ¢ TeM e nepuogoM 2019 r. — 7 (10,3%) gmarHo3oB BUpYCHOM MHEBMO-
HUM: HabnlogaeTca 3HaYMMOoe YBeNUYEHNE YacToTbl BUPYCHBIX MHeBMOHMM (5,723; p <0,01). Pesynbrartsl MLP-TecTa y na-
LIMEHTOB C BMPYCHOM MHEBMOHMeEN no AaHHbIM KT: nonoutenbHblii — y 34 (52,3%), oTpuuatenbHbin — y 22 (33,8%),
y 9 (13,9%) 6onbHbIx TecT He npoBoamncA. [pu cpaBHeHMM YacToTbl 06HapyeHMA Ha KT naTTepHOB BUPYCHOW NHEBMOHUU
Yy NaLMeHTOB 3a 0[IMHAKOBbIN NpoMeyToK BpeMeHu B 2019 n 2020 rr. He 6b110 06HAPYHEHO HUKAKMX AOCTOBEPHBIX pas-
nnumii. BepostHocTb COVID-19 no KT-KkapTuHe OT'K: cpeHaa — 13,8%, Bbicokas — 75,4%. TarKeCTb BUPYCHOM NHEBMOHUM
no aaHHbIM KT OFK: nérkaa — 38,5%, cpenHetaménan — 46,2%, Tarkénana — 12,3%, kpaiHe Taxkénaa — 3,1%.
3akniovenue. KT-gnarHoctuka COVID-19, B ToM uncne npu noxHooTtpuuatensHblx pesynbratax [LP-tectos, no3sonaert
BOBpEMA M30/AMPOBATh NaLmMeHTa ¢ nofgo3peHuneM Ha COVID-19, cBoeBpeMeHHO NPUCTYNUTB K NIEYEHMIO U NPeoTBPaTUTL
AanbHelLee pacnpocTpaHeHne BUPYCHOM MHbeKLuM B ycroBuAx naHaemuu. OQHaKo BBMAY HECTIELUPUUHOCTM BbIABNA-
€MbIX U3MeHeHUI Bo3MoxkHOCTU KT AnA naoeHTUGUKaLMM nopareHUs NEFKMX KOHKPETHBIMU BUPYCHBIMU areHTaMu orpa-
HUYEHBI.

Knioyesble cnosa: COVID-19; KoMnbloTepHaa ToMorpadua; NHEBMOHWA; BUPYCHaA NMHEBMOHWS;
nofnMMepasHas LienHana peakuua.
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A comparison of the frequency and character

of community-acquired pneumonia before and
during the COVID-19 pandemic in a multi-specialty
hospital
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BACKGROUND: The 2019 coronavirus disease (COVID-19) outbreak, first reported in Wuhan, China, quickly spread worldwide
in just a month. Polymerase chain reaction (PCR) is used in the diagnosis of this disease, but this test has limitations related
to false negative results and the time-consuming procedure. Under these conditions, chest computed tomography (CT) can
become one of the main methods in the Clinician’s Arsenal that is used for the early detection of COVID-19 in patients who
first seek medical help.

AIMS: To compare the frequency of community-acquired pneumonia and its characteristics according to CT data in a multi-
specialty Clinical Hospital 1.V.Davydovskiy, State Moscow, before and during the COVID-19 epidemic and to study the pos-
sibilities of their timely detection and differential diagnosis.

MATERIALS AND METHODS: A retrospective analysis of chest CT scan results was performed in Davydovsky hospital, lo-
cated in Moscow, for the period from April 1 to April 17, 2020. It included all patients diagnosed with viral pneumonia using
the CT scan report. All patients with a suspected diagnosis of viral pneumonia underwent PCR testing on the first day of
hospitalization and the results were analyzed. Retrospective analysis of chest CT data from patients admitted to the hospital
with suspected pneumonia for the same period in 2019, taken as a comparison group, was performed.

RESULTS: From April 1to April 17, 2020, according to the chest CT results, pneumonia was diagnosed in 140 cases, of which
65 (46.4%) were described as viral, compared with the same period in 2019; the diagnosis of seven cases of viral pneumonia
(10.3%) was described as a significant increase in the cases of viral pneumonia (5.723; p < 0.01). Results of the PCR test in pa-
tients with viral pneumonia according to CT data were as follows: positive in 34 (52.3%) cases, negative in 22 (33.8%) cases,
and 9 (13.9%) patients were not tested. When comparing the frequency of detection of viral pneumonia patterns in patients
on CT for the same period of time in 2019 and 2020, no significant differences were found. The probability of COVID-19 due
to results of chest CT was as follows: average, 13.8%; and high, 75.4%. The severity of viral pneumonia according to CT data
was as follows: light, 38.5%; medium, 46.2%; severe, 12.3%; extremely severe, 3.1%. The following radiological phenomena
were present in the group of patients with viral pneumonia according to the CT data: lymphadenopathy in 32.3%, hydrothorax
in 21.5%, hydropericardium in 4.6%, and pulmonary hypertension in 21.5% of patients.

CONCLUSIONS: Our study showed that the rapid CT diagnosis of COVID-19, even with false negative results of PCR tests, can
help to isolate patients with suspected COVID-19, start treatment on time, and prevent the further spread of the viral infection
during pandemic. Nevertheless, due to the non-specificity of the revealed morphological picture, the possibilities of identify-
ing lung lesions on CT caused by specific viral agents are limited.

Keywords: COVID-19; computed tomography; pneumonia; virus; polymerase chain reaction.
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BACKGROUND

In December 2019, a pneumonia outbreak caused by a
new coronavirus occurred in China, which quickly spread
worldwide [1].

Coronaviruses belong to the family of viruses that cause
the common cold, as well as more serious respiratory
diseases such as the severe acute respiratory syndrome
(SARS) and Middle East respiratory syndrome (MERS),
which have a mortality rate of approximately 10% and
37%, respectively [2, 3]. Both diseases (SARS and MERS)
have been found to be zoogenous infections. The new
coronavirus, designated by the International Committee on
the Taxonomy of Viruses as severe acute respiratory syn-
drome-related coronavirus 2 (SARS-CoV-2), caused the
coronavirus disease (COronaVlirus Disease 2019, COVID-19)
[4]. COVID-19 spread rapidly throughout China and then to
other countries worldwide. Presently, COVID-19 has been
declared a pandemic. This disease has also seriously af-
fected the Russian Federation. It is known that most (up to
80%) infected patients may not have any obvious history of
infection or clinical manifestations of the disease [5]. The
rate of the disease spread confirms the high contagious-
ness of the new coronavirus, which is transmitted from
person to person by aerosol (airborne and air-dust) and
non-percutaneous routes [6].

The similarities of the clinical manifestations of SARS-
CoV-2 infection with previous infections caused by beta-
coronaviruses have been noted [7]. The laboratory diag-
nosis of COVID-19 using the polymerase chain reaction
(PCR) method is effective in identifying infected individu-
als and preventing the spread of the epidemic. However,
it became obvious that patients had to wait for a long
time (1-4 days) before getting the results of the PCR
tests. In addition, it was established that PCR can give
false negative results in a significant number of patients
(up to 30%-40%), which negatively affects the epidemio-
logical situation. A number of studies have shown that
the sensitivity of chest computed tomography (CT) un-
der conditions of the COVID-19 epidemic (in identifying
patterns of lung tissue damage typical for this disease)
can reach 80%-97% [8]. An accurate diagnosis of a viral
pneumonia based on a chest CT scan enables to timely
identify and quarantine infected patients, choose the ap-
proach for their treatment, and assess the dynamics of
the disease. Due to the wide spread of the disease un-
der the conditions of the epidemic and its frequent as-
ymptomatic course, such patients may be admitted to
multidisciplinary medical institutions (hospitals) with
suspected community-acquired pneumonia. The timely
isolation of such patients and their referral to specialized
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institutions depend on the early and accurate diagnosis
of the COVID-19.

This study aimed to compare the incidence of communi-
ty-acquired pneumonia and their characteristics accord-
ing to CT data in a multi-specialty hospital in Moscow
before and during the COVID-19 epidemic and to study
the possibilities of their timely detection and differential
diagnosis.

MATERIALS AND METHODS

Study design

A retrospective analysis of the chest CT scan results of
patients from the L.V. Davydovsky Municipal Clinical Hospi-
tal of the Department of Health of Moscow was performed
over the period from April 1 to April 17, 2020 (during the
COVID-19 epidemic in Moscow).

Inclusion criteria

The study included all patients admitted to the hospital ad-
mission department with suspected community-acquired
pneumonia. The reasons for hospitalization were fever
>38.5°C, low-productive dry cough, chest pain, tachypnea,
asthenia, headache, and diarrhea.

Description of the medical intervention

On the day 1 of hospitalization, all patients underwent
testing by PCR and chest CT. The studies were per-
formed using a Philips Inguenity computer tomograph
(Netherlands) without the intravenous administration
of a contrast agent, with the use of standard clinical
protocols (slice thickness, 1 mm; tube current, 120 kV;
product of current and time (mAs) was set automati-
cally).

All CT images were evaluated in accordance with the
international guidelines for the formation of standard-
ized lung CT findings under conditions of the COVID-19
epidemic [9]. The criteria used to diagnose pneumonia of
bacterial origin in the patients were the absence of ar-
eas of ground-glass opacity, presence of consolidation
areas, and unilateral or bilateral lesions with or without
hydrothorax. The criteria for diagnosing viral pneumonia
on chest CT included characteristic radiographic patterns
such as areas of ground-glass opacity of the lung tissue,
mainly of peripheral localization; reticular crazy paving
changes; and the presence or absence of consolidation
areas. When describing lung changes, the probability of
COVID-19 pneumonia (high, average, low) and the sever-
ity of changes in the lung parenchyma were calculated
on a 4-point scale in accordance with the latest recom-
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mendations for the differential diagnosis of changes in
thoracic organs of viral etiology [10].

We also analyzed the PCR results of patients with viral
pneumonia diagnosed by CT in 2020.

Regarding the comparison group, we retrospectively ana-
lyzed the chest CT data of patients admitted to the hospital
with suspected pneumonia for the same time period in 2019
in order to assess the dynamics of the total number of viral
pneumonias and to identify morphological differences in
pneumonias of viral etiology during CT studies performed
a year ago. CT data of patients with viral pneumonia for
2020 and 2019 were compared according to the incidence
of patterns such as ground-glass opacity symptoms, crazy
paving symptoms, consolidation, and the nature of the le-
sion (unilateral or bilateral).

Within the group of patients with a history of viral pneu-
monia during the 2020 pandemic, we evaluated secondary
radiological phenomena such as hydrothorax (fluid in the
pleural cavities), hydropericardium (fluid in the pericardial
cavity), pulmonary hypertension (dilatation of the pulmo-
nary artery trunk by more than 30 mm), and lymphade-
nopathy (increase in the size of the lymph node by more
than 10 mm along the short axis, quantitative).

Statistical analysis

For statistical analysis, we used the SPSS Statistics 23.0
software package (USA). Quantitative data are presented
as mean values with standard deviation. Comparative
analysis of groups was performed using Fisher’s test and
Chi-square test for contingency tables.

RESULTS

Study participants

From April 1to April 17, 2020, 476 Chest CT examinations of
the thoracic organs were performed at the L.V. Davydovsky
Municipal Clinical Hospital. Pneumonia was diagnosed in
140 cases, including 65 (46.4%) cases that were classi-
fied as viral pneumonia and 75 (53.6%) cases as bacterial
pneumonia, according to the CT results. During the same
period in 2019, 309 chest CT examinations of the thoracic
organs were performed, and pneumonia was detected in
68 patients; seven (10.3%) of these cases were classified
as viral and 61 (89.7%) cases as bacterial.

Thus, there was an apparent increase in the number of vi-
ral pneumonia cases registered in April 2020 compared to
the same period in 2019 (Fisher’s exact test value 5.723;
p <0.01), which indicates a significant increase in the num-
ber of viral pneumonia cases due to pneumonia caused by
COVID-19 in April 2020
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Main results of the study

Analysis of CT results under conditions of the COVID-19
pandemic.

Most of the patients (95.4%) who were diagnosed with vi-
ral pneumonia according to CT were urgently isolated and
transferred to specialized institutions that were repur-
posed for the treatment of patients with COVID-19. The only
exceptions were patients (3.1%) who could not be trans-
ferred to specialized institutions for a number of reasons
(concomitant pathology, severe condition, etc.).
Thirty-four (52.3%) of the 65 patients diagnosed with viral
pneumonia by CT examination had a positive PCR test re-
sult for COVID-19, 22 (33.8%) patients had a negative result;
and the CT examination was not performed in 9 (13.9%) pa-
tients for reasons beyond our control (refusal, visit to a
medical institution at the place of residence) (Fig. 1).

The diagnosis of viral pneumonia by CT was done on aver-
age 2-3 days earlier than by PCR testing. Thus, CT has a
high accuracy in diagnosing COVID-19 and can be used as
a method for diagnosing COVID-19 in the general hospital.

CT patterns of lung changes in pneumonia associated
and not associated with COVID-19

The CT scan of the thoracic organs showed a typical fea-
ture of viral pneumonia that is characteristic of the dis-
ease, namely extensive bilateral zones or foci of ground-
glass opacities with a predominantly peripheral location
and the presence or absence of consolidation zones, in all
the 65 patients with COVID-19.

With the development of severe infectious diseases, SARS
abnormalities of the lung parenchyma eventually spread
to the central region and upper lobes of both sides [11, 12].
In our study, the progression of COVID-19 on CT images
(13.8%) confirmed these findings (Fig. 2).

In the group of patients with COVID-19, the disease was
predominantly peripheral (subpleural) and was noted in
the middle and lower lung fields on the initial CT scan of
the thoracic organs. Further studies revealed that pulmo-

B Not performed

B Negative
52% "
O Positive

Fig. 1. PCR testing results of patients with viral pneumaonia diagnosed
by computed tomography.

Note. PCR — polymerase chain reaction.
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Fig. 2. Computed tomography of the chest organs of a patient who was admitted to the hospital for the first time with complaints of dry cough and
fever: a — in the lower lobe of the right lung, a single area of ground-glass opacity can be seen; b — a bilateral lesion with the involvement of more
than 75% of the lung parenchyma is noted on the control image obtained after five days, with general deterioration of the condition and the emergence
of severe dyspnea, corresponding to an extremely severe course of the disease.

nary consolidation and fusion of infiltrates extended into
the upper lobes of the organ as the disease progressed
and affected them, as all five lobes of both lungs were af-
fected in some patients, while “white” lungs were seen on
CT. In our study group, an increase in the number of cases
of ground-glass opacity and consolidation density indi-
cated the progression of the disease, while the emergence
of fibrosis and the resolution of the areas of ground-glass
opacity or consolidation indicated improvement. However,
the deformation of the bronchus due to fibrosis can lead
to irreversible changes and affect the patient’s respiratory
function. These data suggest that lung lesions in COVID-19
may be present before the patients become symptomatic,
and that CT should be performed promptly, even if the dis-
ease is asymptomatic.

Some patients had labored respiration on CT; therefore,
obtaining perfect images during the final inhalation can be
problematic. Thus, when reading CT images, radiologists
should pay special attention to differentiate between areas

of ground-glass opacity of the lung tissue and changes in
the parenchyma caused by respiratory artifacts.

CT in the differential diagnosis of viral pneumonia

CT patterns of viral pneumonia are associated with the
pathogenesis of viral infections. Most viral pneumonias
have a similar pathogenesis [13]. Consequently, viral pneu-
monia caused by various viruses shows a similar presen-
tation on chest CT images, which was revealed when we
compared the CT images of chest organs of patients with
viral pneumonias before the COVID-19 pandemic (April
2019) and during the pandemic (April 2020) (Fig. 3).

When comparing the CT detection frequency of viral pneu-
monia patterns in patients over the same period of time in
2019 and 2020, it was revealed that features such as the
ground-glass opacity was registered in 100% of patients in
both samples, crazy paving reticular changes were noted
in 40% of patients in the 2020 sample and in 42% of pa-
tients in the 2019 sample, consolidation was registered in

Fig. 3. Computed tomography of the chest organs; comparison of viral pneumonia images before and during the COVID-19 pandemic: ¢ — mul-
tiple subpleural sites of ground-glass opacity of the lung tissue (April 2019); b — a similar presentation of an atypical pneumonia of viral origin

(April 2020).
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27% and 14% of patients, and bilateral lung damage was
detected in 86.4% and 71.4% of cases in the 2020 and 2019
samples, respectively.

We also showed that all the aspects of viral pneumonia
detected by primary CT examination in patients with CO-
VID-19 (mainly peripheral ground-glass opacities of the
lung tissue, vasodilatation, thickening of the interlobular
and intralobular interstitium, and air bronchogram symp-
toms) are similar to the CT aspects in acute respiratory
viral infections. In this case, all of the listed radiological
characteristics of viral lung damage can be attributed to
damage to the alveoli and interstitium of the organ, or its
edema.

Mechanisms of lung damage in COVID-19-associated
pneumonia

According to international studies, patients with severe
pneumonia associated with COVID-19 may exhibit signs
of systemic hyperinflammation, denoted by the general
term macrophage-activation syndrome (MAS) or cytokine
storm, also known as secondary hemophagocytic lympho-
histiocytosis (sHLH) [14].

It is assumed that severe diffuse alveolar and interstitial
inflammation also spreads to the nearby vasculature of
the lungs, causing a MAS-like intrapulmonary inflamma-
tory response that can lead to severe local vascular dys-
function, including microthrombosis and hemorrhage as
manifestations of pulmonary intravascular coagulopathy.
Increased C-reactive protein levels and hyperferritinemia
are the main indicators in the diagnosis of MAS/sHLH and
are registered in many severe cases of COVID-19-associ-
ated pneumonia [15]. Other markers of MAS/sHLH include
coagulopathy and liver dysfunctions that can also be de-
tected in a subgroup of patients with pneumonia induced
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by COVID-19, suggesting a cytokine storm in patients with
a combination of these parameters [16].

The assumptions about the possible presence of MAS/
sHLH in patients with COVID-19-associated pneumonia
are partially supported by our cases. Therefore, in sev-
eral patients with severe COVID-19 pneumonia enrolled in
this study, bronchoscopy revealed increased single pass
petechiae in the presence of a hyperemic mucosa, which
may partially indicate both active inflammation (in most
patients, C-reactive protein levels are increased) and co-
agulopathy in presence of impaired liver functions.

The pathogenic mechanisms of lung damage in COVID-19
require a more detailed study and the comparison of CT
images of patients with COVID-19 with the results of bron-
choscopy, coagulogram, and blood biochemical param-
eters, which would explain the mechanism of formation
of ground-glass opacity sites of the lung tissue, as well as
rapid changes of the thoracic organs based on CT results.

Probability and severity of COVID-19
The probability of COVID-19 according to the chest organs
CT presentation of viral pneumonia (65 cases) was esti-
mated as average for 13.8% of cases and high for 86.2% of
cases (Fig. 4).
The severity of viral pneumonia according to the CT of the
thoracic organs was mild in 38.5% of cases (Fig. 5, a),
moderate in 46.2% (Fig. 5, b), severe in 12.3% (Fig. 5, c),
and extremely severe in 3.1% of cases (Fig. 5, d).
Concomitant morphological phenomena have been noted,
such as:
lymphadenopathy in 7.7% of cases, including only quan-
titative in 24.6% of cases, absent in 66.2% of cases;
unilateral hydrothorax in 7.7%, bilateral in 13.8%, and
absent in 78.5% of cases;

B High probability
B Average probability

Mild Moderate ~ Severe

Extremely
severe

Fig. 4. Distribution of patients with a high and an average probability of COVID-19 according to the CT of the thoracic organs and depending on the

disease severity.
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hydropericardium in 4.6% of cases and absent in 95.4%

of cases;

pulmonary hypertension in 21.5% and absent in 78.5%

of cases.
The dynamics of viral pneumonia was not traced in 86.2%
of cases, and was negative in 13.8% of cases.
Viral pneumonia resulted in improvement (discharge) in
1.5%, transfer to a COVID-19 hospital in 95.4%, and a lethal
outcome in 3.1% of cases.
It should be noted that, statistically significantly, in more
severe cases of viral pneumonia, radiological phenomena
such as hydrothorax (bilateral or unilateral) and pulmo-
nary hypertension (Kruskal-Wallis test, where p = 0.031
and p = 0.026, respectively) were found on CT of the tho-
racic organs. In the pairwise comparison of the groups
with viral pneumonia of varying severity and these phe-
nomena using Fisher's test, a statistically more frequent
occurrence of pulmonary hypertension was determined in
the moderate (11 out of 30) compared to the mild (0 out of
25) X-ray presentations of pneumonia (p < 0.01), and hy-
drothorax was more often detected in the moderate (8 out
of 30) and severe (4 out of 8) cases by CT (p < 0.01).
Finally, the severity of viral pneumonia has a statistically
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’

Fig. 5. Viral pneumonia severity according to the computed tomography of the thoracic organs: a — mild changes (CT-1), involvement of the lung
parenchyma by <25%; b — moderate changes (CT-2), involvement of the lung parenchyma by 25%-50%; c — severe changes (CT-3), involvement of
the lung parenchyma by 50%-75%; d — extremely severe and critical changes (CT-4), involvement of the lung parenchyma by >75%.

significant effect on the course of the disease, as negative
changes are more common in cases of severe (4 out of 8)
pneumonia compared to moderate (2 out of 30; Fisher’s
test, p < 0.01) and mild (3 out of 25; Fisher’s test, p < 0.05)
cases.

CONCLUSION

The number of viral pneumonias detected in April 2020
was significantly higher than that which was detected in
the same period in 2019, due to the emergence of a new
viral agent (COVID-19).

In one-third of patients with a characteristic CT presen-
tation of viral pneumonia, PCR tests showed negative re-
sults, which indicates possible false negative test results
and the need for a CT scan of the thoracic organs in com-
bination with PCR testing.

The results of CT under conditions of the COVID-19 pan-
demic in 2020 coincided partially with the results of CT
of other viral pneumonias diagnosed in April 2019. In 65
cases of viral pneumonia, it was possible to demonstrate
that a more severe CT presentation upon admission deter-
mines a greater probability of developing the disease by an
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unfavorable scenario (negative dynamics), for example, in
the group of patients with severe lung damage, two lethal
outcomes were recorded. In addition, CT scans revealed
radiological phenomena such as hydrothorax (bilateral or
unilateral) and pulmonary hypertension significantly more
often in severe cases of viral pneumonia. However, the
ability of CT to identify lung damage due to specific viral
agents is limited, since the X-ray CT presentation of lung
damage in COVID-19 overlaps with the results of the CT of
the thoracic organs in patients infected with other respira-
tory viruses.

Our study showed that CT, combined with clinical and
anamnestic data, and PCR testing, can be useful as a
standard method for diagnosing COVID-19, especially in a
general hospital. CT diagnosis of COVID-19, characterized
by the relative speed of the examination and the interpre-
tation of the results obtained, even with the false nega-
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tive results of the PCR tests, enables to timely quarantine
patients with suspected COVID-19, prescribe treatment,
and prevent the further spread of the viral infection dur-
ing the pandemic, which helps to optimize patient man-
agement.
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