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Сравнение частоты и характера 
внебольничных пневмоний до начала 
и во время эпидемии COVID-19 
в многопрофильной больнице
© С.А. Ярёменко1, 2*, Н.А. Ручьёва1, К.Н. Журавлёв1, В.Е. Синицын2

1 ГБУЗ «Городская клиническая больница имени И.В. Давыдовского», Москва, Российская Федерация
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Обоснование. Вспышка коронавирусной инфекции 2019 года (COVID-19) быстро ― всего за месяц ― охватила весь 
мир. В диагностике этого заболевания помогает метод полимеразной цепной реакции (ПЦР), однако данный тест 
имеет ограничения, связанные с ложноотрицательными результатами, а также сроками выполнения. С учётом по-
вышенного распространения инфекции компьютерная томография (КТ) органов грудной клетки (ОГК) может стать 
одной из основных методик в арсенале клинициста для раннего выявления COVID-19 у впервые обратившихся 
за медицинской помощью пациентов. 
Цель ― сравнение частоты внебольничных пневмоний и их характеристик по данным КТ в многопрофильной боль-
нице Москвы до начала и во время эпидемии COVID-19 и изучение возможностей их своевременного выявления 
и дифференциального диагноза. 
Материалы и методы. Проведён ретроспективный анализ результатов КТ грудной клетки пациентов Городской 
клинической больницы имени И.В. Давыдовского (Москва) за период с 1 по 17 апреля 2020 года. В исследова-
ние включены все пациенты с диагнозом вирусной пневмонии по заключению КТ. Всем пациентам с подозрением 
на вирусную пневмонию выполняли тестирование ПЦР. В качестве группы сравнения ретроспективно проанали-
зированы данные КТ грудных клеток пациентов с подозрением на пневмонию за аналогичный промежуток 2019 г. 
Результаты. С 1 по 17 апреля 2020 г. по данным КТ ОГК пневмония диагностирована в 140 случаях, из которых 
65 (46,4%) описаны как вирусные, в сравнении с тем же периодом 2019 г. ― 7 (10,3%) диагнозов вирусной пневмо-
нии: наблюдается значимое увеличение частоты вирусных пневмоний (5,723; р <0,01). Результаты ПЦР-теста у па-
циентов с вирусной пневмонией по данным КТ: положительный ― у 34 (52,3%), отрицательный ― у 22 (33,8%), 
у 9 (13,9%) больных тест не проводился. При сравнении частоты обнаружения на КТ паттернов вирусной пневмонии 
у пациентов за одинаковый промежуток времени в 2019 и 2020 гг. не было обнаружено никаких достоверных раз-
личий. Вероятность COVID-19 по КТ-картине ОГК: средняя ― 13,8%, высокая ― 75,4%. Тяжесть вирусной пневмонии 
по данным КТ ОГК: лёгкая ― 38,5%, среднетяжёлая ― 46,2%, тяжёлая ― 12,3%, крайне тяжёлая ― 3,1%. 
Заключение. КТ-диагностика COVID-19, в том числе при ложноотрицательных результатах ПЦР-тестов, позволяет 
вовремя изолировать пациента с подозрением на COVID-19, своевременно приступить к лечению и предотвратить 
дальнейшее распространение вирусной инфекции в условиях пандемии. Однако ввиду неспецифичности выявля-
емых изменений возможности КТ для идентификации поражения лёгких конкретными вирусными агентами огра-
ничены.

Ключевые слова: COVID-19; компьютерная томография; пневмония; вирусная пневмония; 
полимеразная цепная реакция.
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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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1 State Moscow Clinical Hospital I.V.Davydovskiy, Moscow, Russian Federation
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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 I.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 1 to 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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某专科医院COVID-19流行前后社区获得性肺炎
发生频率和性质比较
Stepan A. Yaremenko1, 2*, Natalia A. Rucheva1, Kirill N. Zhuravlev1, 
Valentin E. Sinitsyn2

1 State Moscow Clinical Hospital I.V.Davydovskiy, Moscow, Russian Federation
2 Lomonosov Moscow State University, Moscow, Russian Federation

论证：2019年中国武汉首次报道的2019冠状病毒病（COVID-19）在短短一个月内迅速

席卷全球。聚合酶链反应（PCR）方法有助于诊断这种疾病，但这种检测有与假阴性

结果，以及截止日期有限制。考虑到感染传播的增加，对胸部器官进行计算机断层扫

描（CT）可以成为临床医生用于早期检测COVID-19患者的主要技术之一。

目的是根据莫斯科某专科医院COVID-19流行前和流行期间的CT资料，比较社区获得性

肺炎的发生频率及其特征，并探讨其及时发现和鉴别诊断的可能性。

材料与方法。2020年4月1日至4月17日期间对I.V. Davydovsky City Clinical 

Hospital（莫斯科）患者胸部CT检查结果进行了回顾性分析。本研究纳入所有根据CT

诊断为病毒性肺炎的患者。所有疑似病毒性肺炎患者均在住院第一天进行PCR检测。

作为对照组，对2019年同期以疑似肺炎入院患者的胸部CT资料进行了回顾性分析。

结果。在2020年4月1日至4月17日期间，根据胸部器官计算机断层扫描，有140例确诊

为肺炎，其中65例（46.4%）被描述为病毒性肺炎，与2019年同期相比，7例（10.3%

）被诊断为病毒性肺炎：病毒性肺炎病例显著增加（5723例；p < 0.01）。根据计

算机断层扫描对病毒性肺炎患者进行PCR检测结果：34例（52.3%）为阳性，22例

（33.8%）为阴性，未进行检测9例（13.9%）。比较2019年与2020年同期患者病毒性

肺炎型CT检出频次，差异无统计学意义。胸部CT显示COVID-19的概率：平均概率为

13.8%，高概率为75.4%。根据胸部CT检查病毒性肺炎的严重程度：轻度—38.5%，中

度—46.2%，重度—12.3%，极重度—3.1%。在病毒性肺炎患者组中，根据CT资料，

出现以下X线现象：淋巴结病为32.3%，胸水为21.5%，心包水为4.6%，肺动脉高压为

21.5%。

结论。已经证明，以研究的相对速度对COVID-19进行CT诊断，并对获得的结果（包括

PCR检测假阴性结果）进行解释，可以及时隔离疑似COVID-19患者，及时开始治疗，

并防止病毒感染在大流行中进一步传播。然而，由于所检测到的形态学图像的非特异

性，CT用特异性病毒制剂鉴别肺病变的可能性有限。

关键词：COVID-19；计算机断层扫描；肺炎；病毒性肺炎；聚合酶链反应
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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 (COronaVIrus 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 

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 I.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 1 to April 17, 2020, 476 Chest CT examinations of 
the thoracic organs were performed at the I.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

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-

Fig. 1. PCR testing results of patients with viral pneumonia diagnosed 
by computed tomography.
Note. PCR ― polymerase chain reaction.
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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. 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.

a b

Fig. 3. Computed tomography of the chest organs; comparison of viral pneumonia images before and during the COVID-19 pandemic: a ― 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).

a b
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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 

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;
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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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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%.

a

c

b

d

• 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 

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-

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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