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Purpose. To assess the liver density according to the data of native CT studies in patients with COVID-19, depending
on the severity of the pulmonary parenchyma damage and the prescribed treatment, to compare the data with
biochemical indicators, and also to demonstrate changes in density indicators over time.

Material and methods. Lung CT data from 200 patients with COVID-19 were retrospectively analyzed. The density of
the liver, spleen, and subcutaneous fat tissue was measured in all patients on the images of the upper abdominal cavity
that entered the scan area. The ratio of the density of the liver to the spleen and to the density of the fat tissue was
assesed. These indicators were compared with each other in two groups of lung tissue damage: CT 1-2 and CT 3—4.
The CT 3—4 group was assessed in detail: the density indicators of the liver were studied in dynamics, and their
relationship with biochemical indicators — during the initial study. A comparison was also made between two
subgroups: patients taking tocilizumab and those without tocilizumab.

Results. A decrease in liver density and the ratio of liver density to spleen density was observed in 35.5% and 47.5% of
patients respectively. Liver density and the ratio of liver density to spleen density were lower in the CT 3—4 group than
in the CT 1-2 group, and amounted to 43.9 HU versus 49.3 HU (p < 0.008) and 0.9 versus 1.0 respectively (p < 0.014).
In the initial study, there were a moderate (= —0.30; p < 0.05) and weak (» = —0.26; p < 0.05) negative correlation of
liver density and the ratio of liver density to spleen density with serum albumin. When assessing the dynamics in
patients in the CT 3—4 group, with each subsequent study, an increase in the density of the liver parenchyma and the
ratio of liver density to spleen density was noted. The difference between the mean values of liver density at the first
and at the fourth CT examinations was 11.85 HU. Liver density values were independent of treatment with
tocilizumab.

Conclusion. Liver density values were lower in patients with COVID-19 with the degree of lung parenchyma lesion CT
3—4, increased during treatment and did not depend on the prescription of tocilizumab. Evaluation and monitoring
of the dynamics of liver density could become a useful parameter in determining the severity of the disease course.
No strong relationships were found between the density parameters during primary CT and any of the biochemical
parameters. A more detailed analysis of these changes in dynamics is required, which may suggest the prevailing
mechanism of liver damage in COVID-19.
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Introduction of COVID-19 and 12,427 deaths were registered
COVID-19isan acute respiratory infection, caused ~ in Russia [2].
by beta-coronavirus SARS-CoV-2 [1]. As of July 21, Fever, cough, shortness of breath, and fatigue
2020, there are more than 14 million confirmed cases  characterize COVID-19. Most patients have an
of the infection worldwide, including 603,691 deaths. asymptomatic, mild or moderate course of the disease,

As of the same date, 777,486 confirmed cases  butin 5—10% of cases pneumonia with hypoxia, acute
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respiratory distress syndrome, and multiple organ fail-
ure develop [3].

Literature data show, that, except for the pulmo-
nary manifestations, COVID-19 may lead to liver
damage, caused by a combination of various mecha-
nisms, including the administration of potentially
hepatotoxic drugs, systemic inflammatory response,
hypoxia, caused by respiratory distress syndrome, and
multiple organ failure [4].

Covid-19 diagnostics is performed with a combined
assessment of the epidemiological anamnesis, clinical
presentation, and results of radiology and laboratory
examinations [5].

Computed tomography (CT) of the chest organs
showed up to 98% of sensitivity in detecting changes
in the lungs of the patients with COVID-19 pneumo-
nia and a negative PCR result, in addition, CT allows
us to evaluate these changes in dynamics [6, 7].

From April 17 to June 10, 2020 the Vishnevsky
National Medical Research Center of Surgery was
redesignated as a Center for providing medical care to
patients with the new coronavirus infection. At ad-
mission, all patients underwent chest CT. It is natu-
ral, that the upper sections of the liver and spleen
were also examined. Based on the percentage of lung
parenchyma lesion, patients were assigned with a de-
gree of severity of disease from CT1 to CT4 according
to the recommendations of the “Scientific and prac-
tical clinical center for diagnostics and telemedical
healthcare technologies of the Moscow Healthcare
Department” [8]. Except for the primary CT-scans,
follow-up examinations were carried out every 3—4
days or when clinical presentation changed. We have
previously analyzed CT-signs of lung parenchyma
damage with COVID-19 [9]. This research is devoted
to extra-pulmonary manifestations of the disease, par-
ticularly, changes in the liver parenchyma.

Analyzing CT scans of the patients admitted to
our COVID-19 Center, we show co-morbid condi-
tions. Among them, signs of hepatic steatosis in the
form of a diffuse decrease in the liver parenchyma CT
density less than 45 HU were quite frequent.
Assessment of liver CT density in dynamics, as a rule,
showed an increase in its density during time of hos-
pitalization. In addition, biochemical analysis of
blood serum of many patients showed an increase in
levels of alanine aminotransferase (ALT), aspartate
aminotransferase (AST), C-reactive protein (CRP),
lactate dehydrogenase (LDH), D-dimer and ferritin
above normal, and a decrease in albumin levels.

During hospitalization, most patients received
standard three-component therapy in accordance
with the “Temporary guidelines. Prevention, diag-
nosis and treatment of new coronavirus infection
(COVID-19)” of the Ministry of Health of the
Russian Federation, which included hydroxychloro-
quine, lopinavir/ritonavir and azithromycin [10].
During treatment, other antibiotics of various groups
were also prescribed (fluoroquinolones, carbapen-

ems, aminoglycosides, penicillins and cephalospor-
ins in combination with a beta-lactamase inhibitor,
etc.) after cessation of the three-component thera-
py. In addition, in case of appropriate indications
in clinical and laboratory studies, some patients
were treated by tocilizumab — a recombinant hu-
manized monoclonal antibody to human interleu-
kin-6 receptor (IL-6) from the IgG 1 immuno-
globulin subclass [11].

The research goal is evaluation of the liver CT
density, depending on the severity of pulmonary pa-
renchyma damage, biochemical parameters and
prescribed treatment, and demonstration of liver
CT density changes in dynamics, based on native
CT studies in COVID-19 patients.

Materials and methods

We have analyzed chest CT scans of 200 patients,
including 87 women aged from 23 to 93 years (the
average age is 62 years) and 113 men aged from 21 to
89 years (the average age is 57 years). The study was
performed using a standard Protocol for chest CT
and high-resolution reconstruction on a Philips
Ingenuity CT 64 multi-detector scanner with the
patient lying in prone position with his hands thrown
back behind his head. The following scanning pa-
rameters were used for the standard protocol:
64 x 0.625 collimation, 1 mm reconstruction, 0.5
mm increment. A scan area including the chest was
planned by the plan scan. Assessment of the scans
was carried out in the DICOM-images viewing
module of medical hardware-software complex
“ArchiMed” (Med-Ray, Russia, 2004).

Patients were divided into two groups, depending
on the maximum severity of the pulmonary paren-
chyma lesion on CT scans, observed during hospitali-
zation. The CT 1-2 group included 53 patients (27
with CT1 and 26 with CT2), and the CT 3—4 group
included 147 patients (81 with CT3 and 66 with CT4).
A criterion for inclusion in the CT 3—4 group was also
presence of at least three CT scans series in dynamics.
All studies included the upper sections of liver and
spleen in the scanning area. According to CT images,
the following measurements were made in all patients:
the CT density of the right and left lobes of the liver
and the CT density of the spleen. Based on the results
of two measurements, the average liver CT density was
calculated and the ratio of liver CT density to spleen
CT density was calculated, based on the received data.
Taking into account the fact, that some patients had
edema of subcutaneous fat, which means that tissue
and interstitial fluid could influence the CT density of
the liver and spleen, the density of subcutaneous fat
was also measured on the anterior abdominal wall and
on the lateral surface near the mid-axillary line. Based
on the results of the two measurements, the average
CT density of the subcutaneous fat was calculated.
The ratio of the liver CT density to the subcutaneous
fat CT density was calculated, using the received data
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Figure. CT-scan. Measurement of the density of the liver,
spleen and subcutaneous fat tissue included in the scanning
zone.

(figure). These indicators were compared in two groups
to determine, whether the decrease in liver CT density
depends on the severity of the pulmonary parenchyma
lesion according to the CT examinations.

At the second stage of this study, the CT 3—4
group was analyzed in more details. For all patients,
data from biochemical tests, performed on the day of
the initial CT study, were collected. Values of ALT,
AST, CRP, LDH, D-dimer and ferritin were obtained
to assess, whether there is a link between liver CT
density and laboratory data.

At the third stage of the study, we evaluated, how
the above-described CT density changes in dynamics
during subsequent CT examinations in patients from
the CT 3—4 group.

At the fourth stage, patients with the severity of
CT 3 or CT 4 were divided into two groups. The first
group included 91 patients, who were treated by
three-component therapy and antibiotics. The sec-
ond group included 30 patients, who additionally
were treated by tocilizumab. Decision for its admin-
istration were based on a combination of CT data:
a significant volume of compacted lung tissue and
(or) prevalence of 50—75% of lung damage (CT3
or more) with 2 or more clinical symptoms: a de-
crease in Sp0,, an increase in CRP> 60 mg/l or an
increase in the level of CRP in 3 times on 8—14 days
of the disease, fever >38 °C for 5 days, leukocytope-
nia <3,0—3,5 x 10%/1, lymphocytopenia <1 x 10°/1
and/or <15% [12]. The above-mentioned CT density,

Table 1. Comparison of mean density values

CT Density, HU
Organ, tissue CT1-2 | CT3-4 P
(n=153) [{(n=147)
Liver 49.27 43.90 0.007965
Spleen 47.34 48.28 0.479936
Liver/ spleen 1.04 0.93 0.013650
Subcutaneous fat —111.79 | —111.61 | 0.907841
Liver/subcutaneous fat | —0.44 -0.40 0.056455

measured both at the initial CT study and in dynam-
ics, were compared in the two groups.

Statistical analysis was performed using the
STATISTICA package for statistical data analysis
(Statistica for Windows, Copyringht® by StatSoft,
1994 licensed), using descriptive statistics and Student's
t-test methods to compare the average values in two
subgroups. The differences were considered statisti-
cally significant at p < 0.05. To analyze the dependence
of liver density indicators on the values of biochemical
tests, the Pearson correlation coefficient was used.

Results

Among 200 patients at the primary CT study,
71 patients (35.5 %) showed a decrease in liver CT
density of less than 45 HU. Among them, the maxi-
mum severity of CT 1 was observed in 5 patients
(7%), CT 2 — in 9 patients (12.7%), CT 3 — in 30 pa-
tients (42.3%) and CT4 — in 27 patients (38%).
A decrease in the liver to spleen density ratio less than
1 was observed in 95 patients (47.5%), including:
5 patients with CT 1 (5.2%), 12 patients with CT 2
(12.6%), 40 patients with CT 3 (42.1%) and 38 pa-
tients with CT 4 (40%). When comparing the average
values of CT density, the liver CT density in the CT
3—4 group was significantly lower than in the CT 1-2
group, 43.9 HU vs. 49.3 HU, respectively (p < 0.008).
The liver to spleen density ratio was also lower in the
CT 3—4 group than in the CT 1-2 group, and was
0.9 vs. 1.0, respectively (p < 0.014). At the same time,
the average subcutaneous fat density in the two
groups was almost the same (—111.8 HU in the CT
1-2 group and —111.6 HU in the CT 3—4 group),
and the ratio of liver CT density to subcutaneous
fat CT density was slightly lower in the CT 3—4 group
(table 1).

Table 2. Mean values and number of patients with deviation of biochemical parameters from the normal state

Parameters n M Above/below the norm, n (%)
ALT, IU/L 137 42.53 31 31 (23)
AST, IU/L 140 48.14 38.5 47 (34)
CRP, mg/1 136 105.74 92 133 (98)
LDH, IU/L 95 351 305 82 (86)
Ferritin, mg/ml 67 1093.53 713 57 (85)
Albumin, g/1 80 35.51 36 24 (30)
D-dimer, mkg/I 46 1022.38 358 13 (28)
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Table 3. Correlation of liver density values and data of biochemical analyzes in the primary study (p < 0.05)

Parameters Liver CT density (#) Liver density/spleen density ratio ()
ALT, TU/L -0.12 -0.17
AST, TU/L -0.11 -0.14
CRP, mg/1 —-0.05 —-0.11
LDH, IU/L -0.12 -0.15
Ferritin, mg/ml -0.17 —0.12
Albumin, g/1 -0.30 -0.26
D-dimer, mkg/1 -0.02 -0.02

Table 4. Average values and medians of density indicators in the CT 3—4 group in dynamics

Density, HU
Organ, tissue 1st CT (n = 147) 2nd CT (n = 147) 3rd CT (n= 147) 4th CT (n = 63)
m M m M m M m M
Liver 43.90 47.50 45.77 47.50 51.91 53.50 55.75 57.50
Spleen 48.28 49.00 47.48 48.00 47.05 48.00 49.33 48.00
Liver/ spleen 0.93 0.99 1.00 0.98 1.15 1.13 1.15 1.15
Subcutaneous fat —111.61 | -113.00 | —-109.70 | —110.50 | —108.51 | —108.50 | —=109.43 | —111.50
Liver/subcutaneous fat —-0.40 -0.42 —-0.43 —0.42 -0.49 -0.49 —-0.52 —-0.52

The results of biochemical tests of the vast major-
ity of the patients showed an increase in the level of
CRP, LDH and ferritin. An increase of ALT and AST
levels in the serum was detected in 23% and 34% of
patients, respectively. A decrease in albumin levels
was observed in 30% of patients. It is important to
note, that not all 147 patients of the CT 3—4 group
had the results of the entire list of biochemical pa-
rameters at the time of the initial CT examination.
The number of CT scan series, as well as the average
values, medians, and percentage of patients with de-
viations in biochemical parameters are presented in
table 2.

Data analysis to identify possible correlation be-
tween liver CT density and biochemical tests at initial
examination, showed moderate negative correlation
between the liver CT density and albumin level in
serum (r= —0,30; p < 0.05). There was also noticed a
weak negative correlation between the liver to spleen
density ratio and albumin level in serum (r = —0,26;
p < 0.05) was also noticed. There was no correlation
with other biochemical parameters (table 3).

The dynamics of CT density in patients of the CT
3—4 group show an increase the liver parenchyma CT
density and the liver to spleen density ratio in each
subsequent study. The difference between the average
CT densities of the liver in the first and in the fourth
CT scans series was 11.85 HU. At the same time, the
maximum “increase” in liver CT density was ob-
served at the third CT examination (6.14 HU). At the
fourth CT examination, the liver CT density in-
creased by 3.98 HU. The average value of the liver to
spleen density ratio increased from 0.93 to 1.15 be-
tween the first and fourth examinations. It is note-
worthy, that four consecutive CT examinations were
performed only in 63 patients out of 147, assigned
to the CT 3—4 group. The change in the dynamics
of spleen and subcutaneous fat densities did not ex-

Table 5. The dependence of the average values of density
in dynamics on the prescription of tocilizumab

Density, HU
; - +
Organ, tissue tocili- | tocili- |
zumab zumab

1st CT n=91 n=30 -
Liver density 43.08 44.17 0.68
Spleen density 47.87 48.73 0.69
Liver density/ 0.93 0.92 0.93
spleen density
Subcutaneous fat density | —111.47 | —111.22 | 0.91
Liver density/ —-0.40 —-0.40 0.86
subcutaneous fat density

2nd CT n=91 n=30 -
Liver density 44.62 47.15 0.29
Spleen density 47.34 48.73 0.45
Liver density/ 0.97 1.05 0.32
spleen density
Subcutaneous fat density | —108.89 | —111.22 | 0.30
Liver density/ -0.42 -0.43 0.84
subcutaneous fat density

3rd CT n=91 n=30 -
Liver density 51.10 51.68 0.80
Spleen density 47.55 46.93 0.70
Liver density/ 1.12 1.10 0.89
spleen density
Subcutaneous fat density | —108.21 | =109.23 | 0.67
Liver density/ —-0.07 -0.05 0.50
subcutaneous fat density

4th CT n=38 n=19 -
Liver density 55.42 55.29 0.96
Spleen density 49.24 49.95 0.69
Liver density/ 1.14 1.12 0.73
spleen density
Subcutaneous fat density | —110.62 | —108.18 | 0.38
Liver density/ -0.51 -0.52 0.78
subcutaneous fat density
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ceed 2 HU, but there was a gradual increase in the
absolute values of the ratio of liver density to subcu-
taneous fat density (table 4).

When assessing the dynamics of CT density in
groups with and without treatment by tocilizumab,
the first three CT examinations in the group with
tocilizumab the liver CT density was slightly higher.
The liver to spleen density ratio was also higher in the
tocilizumab group in the first two CT examinations.
However, no significant differences were found in any
of the CT examinations, performed during hospitali-
zation. At the same time, four consecutive CT ex-
aminations were performed only in 38 patients in
group without tocilizumab, and in 19 patients from
the tocilizumab group (table 5).

Discussion

According to our results, 35.5% of patients with
COVID-19 showed a decrease of liver CT density at
the primary CT examination, and 47.5% had liver to
spleen density ratio less than one. These indicators
were significantly lower in the CT 3—4 group com-
pared to the CT 1-2 group. In other words, COVID-
19 encourages hepatitis, characterized by a decrease
of liver CT density.

Our results confirm Ping Lei and co-authors'
data. They analyzed 115 patients with COVID-19,
among which a decrease of liver CT density was ob-
served in 26.09%, and it prevailed in patients with
severe disease course (58.82%). The authors have
shown, that severity of the disease correlates not only
with the values of AST, CRP and the percentage of
lung parenchyma damage, but also with a decrease in
the liver to spleen density ratio to less than one [13].

Over the course of the disease, control CT scans
showed an increase in the average values of liver CT
density from 43.9 HU to 55.75 HU, and the liver to
spleen density ratio from 0.93 to 1.15, This does not
allow us to consider the changes in liver parenchyma
solely as a premorbid pathology, and they may imply
a transient nature of the changes.

Various possible mechanisms of liver damage in
COVID-19, including administration of potentially
hepatotoxic medications, systemic inflammatory
response, hypoxia, caused by respiratory distress
syndrome, and multiple organ failure were described
[4, 14].

The assumption that increasing in liver CT den-
sity may be caused by exposure of tissue and intersti-
tial fluid, similar to subcutaneous fat edema, was re-
jected. Density values of subcutaneous fat and in-
crease the absolute values of the ratio of the liver
density to the subcutaneous fat density were almost
constant when evaluating in dynamics.

Nanshan Chen and co-authors analyzed clinical
and laboratory data from 99 patients with COVID-
19. They observed an increase in AST in 35% of pa-
tients, ALT in 28%, LDH in 76%, CRP in 86%,
D-dimer in 36%, ferritin in 63%, and a decrease
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in albumin was observed in 98% of patients [15].
According to Zhang C and co-authors' data, 14—53%
of patients with COVID-19 were registered with in-
creased AST and ALT, and in 2—11% of the cases,
the infection developed in the setting of chronic
liver diseases [16]. Results of the study of a group of
1099 patients from 552 hospitals showed that the in-
crease in ALT and AST was more pronounced in pa-
tients with severe course of disease [17].

Similar to the literature data, in our study, many
patients with biochemical analysis of blood serum
showed a deviation of the above-mentioned param-
eters. At the same time, most of the biochemical
parameters were not associated with changes in
CT density during the primary CT examination.
Nevertheless, a moderate and weak negative corre-
lation between serum albumin level, and CT-liver
density, and the liver to spleen density ratio was ob-
tained.

Ji D. and co-authors analyzed data from bio-
chemical tests of 202 patients in order to study mani-
festations of non-alcoholic hepatic steatosis in
COVID-19. According to the results, liver damage
was observed in 101 (50%) and 152 (75.2%) patients
at admission and during hospitalization, respectively.
In 67 (33.2%) cases, persistent liver disorders were
noted from the time of admission until the last study.
In 39 (19.3%) cases, progressive changes were re-
vealed, and in 163 (80.7%) patients, stabilization was
noted. [18]. Heshui Shi and co-authors demonstrat-
ed, that only CRP and AST among other biochemi-
cal parameters changed during treatment, and their
level was significantly lower in asymptomatic patients
[19]. Thus, a more detailed analysis of biochemical
parameters in dynamics in conjunction with changes
in liver CT density is needed, as it may help to sug-
gest, which of the mechanisms of liver damage in
COVID-19 is dominant.

Some authors have suggested, that liver damage
may be caused by the interaction of SARS-CoV-2
with angiotensin-converting enzyme 2 receptors
(ACE2), which are detected not only in alveolocytes,
but also in bile duct epithelial cells at a concentra-
tion, 20 times higher than that in hepatocytes [20].
However, patients with COVID-19 rarely showed
significant increases in serum alkaline phosphatase,
bilirubin, or gamma-glutamyltransferase, which
could reflect damage to the bile ducts. In addition,
pathomorphological study did not show any signifi-
cant damage to hepatocytes or cholangiocytes.
Intracellular or intracytoplasmic viral inclusions,
which are described, for example, in alveolocytes,
were not detected in any of the studied samples [21].

Pathomorphological examination of the liver of a
patient with COVID-19 revealed microvesicular stea-
tosis, focal necrosis of hepatocytes, the predominance
of neutrophils in lobular and portal infiltrates, micro-
thrombs in sinusoids, which might be associated with
drug liver damage, rather than SARS-CoV-2 [22].
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Most of the patients in our study administered
standard three-component therapy, which included
hydroxychloroquine, lopinavir/ritonavir, and azit-
hromycin. After cessation of three-component thera-
py, antibacterial therapy was prescribed, usually
a combination of drugs of different groups. For this
reason, it is impossible to assess, which of the drugs
made a greater contribution to the reduction of
CT liver density. In addition, many patients with
COVID-19 received antipyretics during treatment,
paracetamol in particular, which could cause liver
damage with a rise in ALT and AST at a dose of more
than 7.5—10 g [23]. According to the literature,
taking a number of antiviral medications, such as
oseltamivir, arbidol, or lopinavir, before or during
hospitalization, may also cause some hepatotoxic ef-
fects. Thus, among patients with liver damage in
COVID-19, the proportion of those taking lopinavir/
ritonavir was higher (57.8%) than among patients
with normal liver function (31.3%) [24].

According to the results of our study, no signifi-
cant differences between CT density, measured in
dynamics in groups with and without tocilizumab,
were found in any of the examinations, performed
during the hospitalization.

Recent studies have shown, that 15.7% of patients
with COVID-19 develop severe pneumonia and cy-
tokine storm, which is accompanied by increased lev-
els of cytokines, interleukin 6 (IL-6) especially. That is
an important factor, leading to rapid disease progres-
sion [17]. This process can cause multiple injuries not
only in the lungs, but also in the liver, heart, and kid-
neys. However, considering the data we obtained,
when comparing groups with and without tocilizumab,
this mechanism is, probably, not dominant.

In addition to the above-mentioned mechanisms
of liver damage in COVID-19, respiratory distress
syndrome and multiple organ failure can cause
hypoxia and shock. Thus, they can cause ischemia
and liver dysfunction. Reduced oxygen content and
accumulation of lipids in hepatocytes during shock
and hypoxic conditions can lead to cell death. A sub-
sequent increase in the amount of reactive oxygen
species and their peroxidation products can act as
a secondary intermediary, further enhancing the re-
lease of many pro-inflammatory factors and liver
damage [23].

Conclusion

According to our results, the values of liver CT
density were lower in patients with COVID-19 with
a higher degree of CT pulmonary parenchyma dam-
age. Over the disease course, the liver density in-
creased, which indicates the reversible nature of such
changes. Assessment and monitoring of the dynam-
ics of liver CT density on CT scans of the upper ab-
dominal cavity included in the lung scanning area
does not require additional CT examination and can

become a useful parameter in determining the sever-
ity of the disease.

Literature suggests considering liver damage in
COVID-19 as a result of secondary liver damage
caused by a number of factors, including the use of
hepatotoxic drugs and systemic inflammatory re-
sponse. However, a comparison of groups with and
without tocilizumab administration demonstrated
that treatment with tocilizumab does not affect liver
density.

In addition, many patients with COVID-19 had
deviations in a number of biochemical parameters,
which indicated some liver damage. In the study, no
strong correlations was found between the CT density
in primary CT scan and any biochemical parameter,
a more detailed analysis in dynamics. However,
a more detailed dynamic analysis is needed, which
may suggest the prevailing mechanism of liver dam-
age in COVID-19.
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XapakTepucTuka napeHxXviMmbl rned4eH no AaHHbIM
HaTusHol KT Ha 3Tanax nedeHust COVID-19

Pesuweunru A.1ll.", Kapmazanosckuii I'.T."2?*, [llanmapesuu M.I10.’,
Samamuna K.A.', Cmawxue B.H.", Kypouxuna A.U.°, Jlemudosa B.C.’,
Kysneuyosa C.10.", Xoxnoe B.A., Kaarunun JI. B.’

'@I'BY “Hauuonanbubiiit MeOUUUHCKULL uccaedosamenvckuii uenmp xupypeuu um. A.B. Buwrnesckoeo”
Mumnsopasa Poccuu; 117997, e. Mockea, ya. boavuas Cepnyxosckas, 0. 27, Poccuiickas Pedepauus
2@IAOY BO “PoccuiicKuil HAUUOHANbHYIU UCCAC008AMENbCKUTL MEOUYUHCKUI YHUBEPCUMEM
um. H.U. ITupocosa” Munzopasa Poccuu; 117997, e. Mockea, ya. Ocmposumsrosa, 0. 1,

Poccuiickas @edepavus

JOIBY “llenmpanvroiit HUHU opeanuzayuu u ungopmamusavuuu 30pasooxpanenus” Murnzdpasa Poccuu;

127254, 2. Mockea, ya. Zloopoarobosa, 0. 11, Poccutickas Pedepayus

enb. OueHuTh MI0THOCTH NeueHr Tpu HaTUBHOU KT y 601bHBIX COVID-19 B 3aBUCMMOCTH OT CTETIEHU TOPAKEHUS
JIETOYHOW MapeHXMMbl U Ha3HAYEHHOTO JIEYEHUS, CDABHUTH JAHHBbIE C OMOXMMMYECKMMU IOKA3aTEIsIMU, a TakXkKe
MPOAEMOHCTPUPOBATh U3MEHEHUS IUIOTHOCTU B TUHAMUKE.

Marepuan u metroasl. PerpocniektuBHO aHanu3upoBaiu gaHHbeie KT nerkux 200 mauuentoB ¢ COVID-19. ¥V Beex
MAalMEeHTOB U3MEPWIN TUIOTHOCTh MEYEHM, CEJe3eHKHU, MOAKOXHOU xupoBoi kietdyatku ([12KK) Ha Bomemmmx
B 30HY CKAaHUPOBAHUSI U300pAXKEHUSIX BEPXHUX OTAEIOB OPIOIIHON MosocTh. M3yuynin OTHOIIEHME TIJIOTHOCTHU Teve-
HU K cene3eHke U K mioTHocTu [12KK. Tlokazatenu cpaBHWIM Mexty coOO0ii B ABYX TPYIIIAX MOPAXKEHUS JIETOYHOI
tkaHu: KT 1-2 u KT 3—4. [eransHo paccmotrpenu rpyrnmny KT 3—4: TuroTHOCTh TMedeHU M3ydeHa B JTUHAMUKE,
a ee CB3b C OMOXMMUYECKMMM MMOKA3ATEISIMU — MIPU MEPBUYHOM MCCIIEA0BAaHUM. TakxkKe BBIOJTHEHO CPABHEHUE JBYX
MOATPYIII: MAIMEHTOB, MPUHUMABLINX TOLMIN3YMa0, 1 0€3 Ha3HAUYEHUSI TOLMIU3ymMaoa.

Pesynsratbl. YMeHbllIeHME TUIOTHOCTU MEYEHU U KO3 (PUILIMEHTAa COOTHOIIEHUS IUIOTHOCTU MEYEHU K TUIOTHOCTHU
ceJIe3eHKM OTMeY€eHO y 35,5 1 47,5% maimeHTOB COOTBETCTBEHHO. IIIIOTHOCTE ITeYeH! 1 KO3(h(MUIIUEHT COOTHOIIEHHS
TUTIOTHOCTH TIEUEHHU K IIOTHOCTH cefie3eHKU O0butr MeHbIne B rpynme KT 3—4, yem B rpymre KT 1-2, u coctaBnstimm
43,9 HU mo cpaBuenmio ¢ 49,3 HU (p < 0,008) u 0,9 o cpaBHenuto ¢ KT 1 coorBeTcTBeHHO (p < 0,014). ITpm mep-
BUYHOM KCCJIEN0BaHUY OblIa mojaydeHa ymepeHHas (» = —0,30; p < 0,05) u cimabas (r= —0,26; p < 0,05) orpuiarebHas
KOpPPEJISILUS TIOTHOCTU MEeYeHU U KO3 (UIIMeHTa COOTHOUIEHUS TUIOTHOCTU TMEYEHU K IUIOTHOCTU CEJIE3€HKU
C YPOBHEM CBIBOPOTOYHOTO abOyMuHa. [1pu olleHKe B AmHaMuKe y manueHToB B rpymimme KT 3—4 ¢ KaxkmbM mocie-
JYIOIINM UCCJIEIOBAHMEM OTMETUJIM YBEJIWYEHUE MJIOTHOCTU MapeHXUMBbI MeYeHU U KO3(hUIIMEHTa COOTHOLIEHUS
TUIOTHOCTH TEYEHU K MJIOTHOCTHU CeJIe3eHKU. Pa3Hulla MeXIly CpeIHUMU MTOKA3aTeISIMU TIJIOTHOCTU MEYEHU MPU Tep-
Boii u ripu yetBepToii KT cocraBuia 11,85 HU. [110THOCTHBIE TOKA3aTeIN MEYEHU HE 3aBUCEJIU OT JICUEHUST TOLMIIU -
3ymMaboM.

3akimouenne. 3HaYSHUS IJIOTHOCTH TeYeHU ObUT MeHbIe y 60pHBIX COVID-19 mpu mopaXkeHnu JIeTOYHON TTapeH-
xumbl KT 3—4, yBemuuamnBanvch Bo BpeMst JIEUSHUS U He 3aBUCETN OT Ha3HaueHUsI Tolmin3ymaba. OleHKa TUIOTHOCTH
MEYEHU U U3YYEHUE B TMHAMUKE MOXET CTaTh MOJIE3HBbIM MapaMeTPOM B OINPENEICHUU TSKECTU TeYeHUs 3a00seBa-
Hus. CWIbHOU B3aMMOCBSI3U MEXIy TUIOTHOCTBIO Mpu nepBuYHON KT 1 GMoXxuMuuecKMMU MOKa3aTeIsiIMU HE BbISIB-
JieHo. HeoOxonum Ooiee neTaibHbIN aHAIU3 3TUX U3MEHEHUI B IMHAMUKE, KOTOPBIA, BO3MOXHO, IMTO3BOJIUT MPEIIO-
JIOXKUTH MPEeBATUPYIOIIAN MexaHU3M nopaxeHust neyeHu nmpu COVID-19.

Kimouesie cioBa: neuens, COVID-19, KT, acuposoii eenamos, SARS-CoV-2, ceaezenka.

Ccbuika nas murupoBanus: PesumBwim A.1LLL, Kapmazanosckuii [T, LllantapeBua M.IO., 3amsaruHa K.A., Cramkus B.U.,
Kypoukuna A.W., lemunosa B.C., Kysnenona C.10., XoxyoB B.A., Kamunuun JI.B. XapakrepucTuka mapeHXUMbI IIEYeHU 110
nanHbeiM HatuBHOU KT Ha atanax neuenust COVID-19. Annane: xupypeuueckoii eenamonoeuu. 2020; 25 (3): 72—87.
https://doi.org/10.16931/1995-5464.2020372-87.

ABTOpBI 3aBJISIOT 00 OTCYTCTBHM KOH()JIMKTA MHTEPECOB.

BBenenne

COVID-19 nipeacrapnsieT co00ii OCTpYIO pecriu-
paTopHyI0 WHQEKINIO, BBI3BAHHYIO [-KOpOHa-
BupycoM SARS-CoV-2 [1]. Ilo cocrostHuiO Ha
21 wiona 2020 . B MUpe 3aperucTpupoBaHoO OoJiee
14 MAH TIOATBEPXKIOEHHBIX CiydyaeB WHQEKINH,
603 691 neranbHbI cxon. B Poccuu Ha Ty Xe gaTy
3aperucTpupoBaHo 777 486 TIOATBEpKIECHHBIX Ha-
omonenuit COVID-19 u 12 427 cMepTeabHbIX HC-

x010B [2]. Ins COVID-19 xapakTepHbl TUXopajaka,
KallleJib, OBIIIKA, YTOMISIEMOCTb. Y OOJIbIIIMHCTBA
MalMeHTOB HaOJI0Aal0T OECCUMIITOMHOE, JIeTKOe
WIM yMEpPEeHHOe TeueHUe 3a00JieBaHMsI, OJHAKO
B 5—10% HabmoneHuil pa3BUBaeTCS ITHEBMOHMUS
C TUITIOKCUEM, OCTPbIA PECIUPATOPHBIN IUCTPECC-
CUHJPOM M MOJIMOPraHHasli HeIO0CTaTOUYHOCThb [3].
JaHHble JUTEepaTypbl IMOKa3bIBAIOT, YTO MOMHUMO
JierouyHbIx nposisaeHuii npu COVID-19 moxeT npo-
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HUCXOIUTH TIOpakeHNE TIEYECHH, OOYCIIOBJICHHOE CO-
BOKYITHOCTBIO Pa3IMYHBIX MEXaHW3MOB, CPEIN KO-
TOPBIX Ha3HAUEHME TTOTCHIIMATbHO TelaTOTOKCHY-
HBIX JICKApCTBEHHBIX TIPEIapaToB, CUCTEMHBIN
BOCITAJIUTENIBHBIN OTBET, TUTIOKCHSI, BEI3BAHHAS PEC-
MMIPATOPHBIM JTUCTPECC-CHHAPOMOM, M TTOJTMOpPTaH-
Hast HegocTaTo4yHOCTh [4]. Juarnoctuky COVID-19
ITPOBOMIAT C TIOMOIIBIO COBOKYITHOM OIIEHKH SITHIC-
MMOJIOTMYECKOTO aHaMHe3a, KJIMHUYECKOW KapTH-
Hbl, PE3YJbTaTOB JIyYEBBIX U JIAOOPATOPHBIX UCCIe-
nosaHuii [S]. KT opraHoB rpyaHo# KJIETKU oKa3asa
YYBCTBUTENHHOCTH 10 98% B BBISIBICHUU U3MEHE-
Huii B jierkux npu COVID-19 (nmHeBMOHMM) y Ma-
LIMEHTOB C oTpuuareybHbIM pedyiabraToM [TIIP,
kpome Toro, KT 10o3BoJiIeT OLIEHUTh 3TU M3MEHE-
HUS B IMHaMUKe [6, 7].

C 17 anpens nio 10 utons 2020 .. HMUL xupyp-
ruu uM. A.B. BuiiHeBckoro ObL1 nepenpoduinpo-
BaH B LleHTp oKka3aHUs MEIUITMHCKON MTOMOIIN Ta-
LIMEHTaM C HOBOW KOPOHAaBUPYCHON WH(pEKIMEN.
ITpu moctyniaeHur BceM MalMEHTaM BbITTOJIHSIIN
KT opraHoB rpyaHoil KjieTKu. 3aKOHOMEPHO, UTO
B 00J1aCTh MCCJIEIOBAHUST BXOJWIU BEPXHUE OTIEbI
rneyeHu U cejieseHKU. Ha ocHoBaHMM TIpolieHTa Mo-
paXkeHUs JIETOYHOM MapeHXWMBI MMallieHTaM OIIpe-
nensnu crerieHb TsekecTr oT KT 1 jo KT 4 cornacHo
pekoMeHmansIM HayqHo-ImpakKTHIecKOoro KIWHU-
YeCKOTO IIeHTpa JUATHOCTUKH M TeJIeMETUITMHCKIX
texHosiornit /13 r. Mocksbl [8]. Kpome nepBuuHoOi
KT, npoBonuiu ucciaenoBaHusl B IMHaAMUKe — yepe3
3—4 nHSA WAY TIpU M3MEHEHUU KJIMHUYECKOUW Kap-
TuHbI. AHanu3 KT-npu3zHakoB nopaxxeHus MmapeH-
xuMbl JieTkux npu COVID-19 yxe Obl1 mpoBeieH
paHee [9]. Hacrosiiiast paboTta mocBsilieHa BHeJe-
TOYHBIM TPOSIBJICHUSIM 3a00JIeBaHusl, @ UMEHHO 13-
YUEHUIO UBMEHEHU I MapeHXUMbI TIeYEHMU.

ITpu ananuze KT maiumeHTOB, TOCIUTAIU3UPO-
BaHHBIX B mepuoja pabotel Llentpa ¢ COVID-19,
HepeIKO BbISIBJISLUIM COMYTCTBYIOLIME 3a00J1eBaHus,
cpeau KOTOPBIX YacTO OTMEYau MPU3HAKU XUPO-
BOro rerarosa B Buae Ou(h¢y3HOTO yMEHbIIEHMS
IUIOTHOCTU mapeHxuMbl IeueHn <45 HU. Ouenka
B IMHAMUKe, KaK MpaBWIO, IeMOHCTPpUpPOBAIa yBe-
JIMYEHUE TUIOTHOCTU TEeYeHU BO BpeMsl JIeUeHUs.
Kpome Toro, y MHOTHX MaiiMeHTOB MpU OMOXUMUYe-
CKOM aHaJIu3e CbIBOPOTKM KPOBU OTMeualud yBeJU-
yenue axtuBHocTu ANAT, AcAT, JIJII, ypoBHs
C-peaxktuBHoro 6eska (CPB), D-numepa u deppu-
THHA, a TAKXXKe YMEHbIIIeHE YPOBHS aJibOyMUHA.

BoabIIMHCTBY TNallMEHTOB Ha3Hayajlud CTaH-
JIapTHYIO TPEXKOMIIOHEHTHYIO Teparuio COrjiacHo
“BpeMeHHbIM METOIMYECKUM PEKOMEHIALMSIM MO
npoduaakTUKe, AUArHOCTUKE U JICUEHUI0 HOBOW
kopoHaBupycHoit uHdekuuu (COVID-19)” MuH-
3npaBa P®D, KoTopast BKITto9Yaia THAPOKCUXIIOPOXIH,
JionuHaBup (puToHaBUpP) M azuTpomuuuH [10].
ITocne oTMeHBI TPEXKOMITOHEHTHOM Teparuu TakxKe
Ha3HavYajli W Jpyrue aHTUOMOTUKM pa3IUuHbIX
rpy1i ((TOPXUHOJIOHBI, KapOareHeMbl, aMUHOTJIH -
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KO3UIbl, MEHULUMUTUHBL U 11e(aT0CIIOPUHBI B KOM-
OWHaAIMY ¢ THTUOUTOPOM [3-JTlakTama3s u 1ip.). Kpome
TOTO, TP HAJTUINU COOTBETCTBYIOIINX ITOKA3aHUIA
M0 JAaHHBIM KIIMHUKO-Ta00paTOPHBIX MCCIIeI0Ba-
HUIT HEKOTOPBIM IMallieHTaM Ha3HAYaJu TOIMIN3Y-
Mab — peKOMOMHAHTHOE TYMaHU3UPOBAaHHOE MOHO-
KJIOHAJIBHOE aHTUTEJIO K YeJIOBEYECKOMY PEIeTITOpY
nHTepaeiiknHa-6 (MJI-6) m3 momkiracca MMMYHO-
rnooymuHoB IgG 1 [11].

Llems paGoOTHI — OILIEHUTH TJIOTHOCTH TIEYCHU TIO
naHHbIM HaTuBHOU KT y 60sbHBIX COVID-19 B 3a-
BUCHUMOCTH OT CTETIEHU TSKECTH TTOPasKEHUST JIETOU -
HOI TapeHXWMBbI, OMOXMMHMYECKUX IoKasaTeeid
W Ha3HaYaeMoOTO JICUYEeHMS, a TakKKe ITPOICMOHCT-
pUpOBaTh M3MEHEHMST TIOTHOCTHBIX TTOKa3aTelleid
MeYeH!U B IUHAMUKE.

Martepuana u MeTOabI

AnanusupoBanu gaHHble KT rpymnHoit KieTku
200 mamMeHTOB, Cpeand KOTOPBIX ObLIO 87 XEHIIUH
B Bo3pacte 23—93 meT (cpemHmit Bo3pacT 62 roma)
u 113 myxuuH 21—89 et (cpeaHuit Bo3pact 57 jier).
WccnenoBanue MpoBOAWIN MO CTAHAAPTHOMY MPO-
tokony wist KT opraHoB rpyniHOUM KJIETKU U PEKOH-
ctpykumu high-resolution Ha MyJBTUIETEKTOPHOM
KoMmbloTepHOM ToMorpade Philips Ingenuity CT 64
B IOJIOXXEHUM O0JBLHOTO JieXKa Ha CITMHE C pyKaMu 3a
rojioBoil. I craHmapTHOTO TMPOTOKOJA HCTONb-
30BaJIM ClIelyIOlIME MapaMeTpbl CKaHUPOBaHUS:
koumMarus 64 x 0,625, peKoHCTpYKLUST 1 MM,
uHkpeMeHT 0,5 mM. TTo ckaHorpamMe TJiaHUpOBaIn
30HY CKAHWPOBAaHUS, BKJIIOUAIOLIYIO TPYAHYIO KJIET-
Ky. AHaQJIU3 TOJYYEHHBIX U300pakeHUN OCYIIeCT-
BJISUTM B MojyJie nmpocMoTpa Dicom-uzo0paxkeHuii
MEIUIIMHCKOro anmapaTHO-MPOrpaMMHOIO KOM-
iekca “ApxuMen” (Med-Ray, Poccus, 2004).

B 3aBUCHMMOCTU OT MaKCUMaJIbHOW CTENEeHU TsI-
JKEeCTU TopakeHusl JeroyHoil napeHxumsbl mno KT,
OTMeyvaBliIeics 32 BpeMsl TOCITUTAI3alUK, MallueH-
TOB pazieuwiu Ha nBe rpymnnbl. B rpynmy KT 1-2
opum BKMIoUYeHB! 53 manmenrta (27 ¢ KT 1 u 26
¢ KT 2), a B rpynty KT 3—4 — 147 mauueHTOB
(81 ¢ KT 3 m 66 ¢ KT 4). KpureprueM BKITIOUCHUSI
B rpynny KT 3—4 takxke cunTaniu Haiuyue He MeHee
Tpex UccienoBaHui B AuHaMuKe. Bo Bcex nccieno-
BaHMSIX B 30HY CKAHUPOBAHUs BXOAMWJIU BEpXHUE
oTnesbl ieueHu u ceneseHku. [To nanHeiM KT Bcem
naureHTaM ObUIM BBITIOJTHEHBI CJIEAYIOIINE U3MEPE-
HUSA: TUIOTHOCTb IIPABOl U JIEBOW JOJIE IIeYeHHU,
TUIOTHOCTh cesie3eHKU. 1o pe3yabratam JAByX U3Me-
peHuii OblIa BbIYMCIIEHA CPeIHSs TLUIOTHOCTD Teve-
HU U C YYETOM ITOJYYEHHBIX JaHHBIX pacCUMTaH
KO3(hGUIMEHT COOTHOILEHUS! TUIOTHOCTU TMedyeHU
K TJIOTHOCTU celie3eHKU. [ToCKOJIbKY Yy HEKOTOPBIX
MalMeHTOB ObLIM OTEeKM ITOJKOXHON KUPOBOW
knetyarku (IT2KK), a 3HauuT, He UCKIIIOUEH Bapu-
AHT BO3IEUCTBUA TKAHEBOU U MEXTKAHEBOM KUIKO-
CTU Ha IJIOTHOCTb MEYEHU U CeIe3eHKU, TaKXKe U3-
mepwin 1otHocTh [T2KK Ha mepenHeii OproliiHoi
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Pucynok. KomneiotepHass Tomorpamma. M3mepeHue mior-
HOCTM neueHu, cenedeHku u [12KK, Boienieit B 30Hy cka-
HUPOBAHUSI.

CTEHKe M Ha OOKOBOU MOBEPXHOCTU BOJU3U CPEN-
Hell monMmblilieyHoi JuHuu. [lo pesynbraTaM IBYX
U3MEpeHUI Oblla BbIUMCIIEHA CPEIHSS TIJIOTHOCTD
ITKK 1 ¢ yueToM MoJlydeHHBbIX TaHHBIX pacCuUTaH
KO3(hGULIMEHT TJIOTHOCTU TEYeHU K IUIOTHOCTHU
ITKK (prcyHOK). DTH IToKazaTeJu CpaBHWIM B IBYX
rpyMmIiax, YToObl yCTAaHOBUTDH, 3aBUCUT JIM YMEHbIIIe-
HUE TUIOTHOCTU TTeYEHU OT CTETNeHU TSIXKECTH Mopa-
JKeHUs JierouHoi mapeHxuMbl 1o KT.

Ha Bropom aTarne uccienoBaHus 6oJiee 1eTaabHO
a”anusuposanu rpynmny KT 3—4. [ns Bcex nauueH-
TOB ObLIM COOpaHbl PE3yJbTaTbl OMOXUMMYECKUX
HCCIIeIOBAaHWM, BBIMOJHEHHBIX B IeHb TIEPBUYHOTO
KT-uccnenoBanusi. bbbl mojiydeHbl 3HAUYEHUS
aktuBHocTU ANTAT, AcAT, JIAT, yposust CPb, D-gu-
Mepa U (peppuTHHA IJIS1 OLIEHKHU CBSI3U MEXY TIJI0T-
HOCTBIO TE€YEeHU M pe3yJbTaTaMu J1abopaTOpHBIX
UCCaedOBaHUM.

Ha tpeTtbeM 3Tare ucciegoBaHus OLUEHUIN, Kak
1 HACKOJIbKO U3MEHSIIOTCS TJIOTHOCTHBIE TTOKa3aTe-
J1 B AnHaMuke npu nocaenyromux KT vy mauueH-
toB rpynibl KT 3—4.

Ha yeTBepTom sTame MmauuveHTOB CO CTETEHbIO
TsikecTu o KT 3 unu KT 4 paznenunu Ha a1Be rpym-
mel. B mepByro Tpymiy BKIoumMian 91 manmenTa,
KOTOPOMY OblJla Ha3HayeHa TPEeXKOMITOHEHTHasl
Teparnus 1 aHTUOMOTUKU. Bo BTOpYIO rpyIimy BOLLIA
30 mamueHTOB, KOTOPbIM MOMMMO BbIllIeTIEpeUmC-
JICHHBIX MperapaToB TakXKe Ha3Hayald TOLMIM-
3yMab. YcnoBUSIMU 11 €r0 Ha3HaueHUsl CUMTaIu
couetaHue gaHHbiX KT. 3HauMTENbHBIH 00BEM
YIJIOTHEHHOW JIETOUHOW TKaHU W (WJIM) pacrpo-
CTPaHEHHOCTD MTopaxXeHus JeTKnx 50—75% nx 06b-
eMa (KT 3 u 6osiee) ¢ nByms u 6ojiee MpU3HaAKaMu:
cHmkeHueM SpQO,, mosbeiieHueM CPB >60 mr/n
unu poctoM ypoBHsi CPb B 3 pasa Ha 8—14-i1 nHu
Oone3Hu, auxopankoir >38 °C B TeyeHHUE 5 mHEIA,
nerikomenueit <3,0—3,5 x 10°/a1, numdoneHuein
<1 x 10°/m m (mm) <15% [12]. [lepeuncieHHbIE
IJIOTHOCTHBIE MoKa3aTelnd, U3MEepeHHbIe Kak Tpu

TIepBUIHOM WCCJICTOBAaHWM, TaK WM B ITMHAMWKE,
CPaBHWIM B IBYX TpYIIIax.

CTaTuCTHYeCKWA aHaan3 BBITIONHSIIA C TIOMO-
IIbIo TIporpaMMhl Statistica (Statistica for Windows,
Copyringht® by StatSoft, 1994 nuIIeH3MOHHBIN)
C TIpUMEHEHWEM METOIOB OIMCATeTbHOM CTaTHC-
T™MKN U t-KpuTepus:i CThIOAEeHTa TSI CpaBHEHMUS
CpPemHUX 3HAYCHWI B ABYX IOATPYIMax. Pazmmams
CUNTAIN CTATUCTUYECKN 3HAUMMBIMU TIpHu p < 0,05.
s aHanm3a 3aBUCHMOCTH TIIOTHOCTHBIX TTOKa3a-
TeJel TeYeHW OT pPe3YIbTaTOB OMOXMMHYECKUX
HCCIIeIOBAaHNN MCITOIB30Ba KO3(MPUIIMEHT KOP-
pexsiumm [Mupcona.

Pe3yabratsl

Cpenu 200 maunenToB npu nepsuunoin KT y 71
(35,5%) oTMedeHO YMEHBITICHNE TUIOTHOCTY TICUeHU
MeHee 45 HU. U3 Hux MakcuMaibHasi CTeNeHb TsI-
xectu ipu KT 1 ormeueHna y 5 (7%) maumeHTOB,
mpu KT 2 —y 9 (12,7%), ipu KT 3 —y 30 (42,3%) u
pu KT 4 —y 27 (38%). YMmensbIeHue Ko3hduim-
€HTa COOTHOIIIEHUS TUIOTHOCTHU TTeYeHU K TTIOTHO-
ctu cene3eHkn <1 otMeueHo y 95 (47,5%) GONBHBIX:
mpu KT 1 —y 5 (5,2%), npu KT 2 —y 12 (12,6%),
pu KT 3 —y 40 (42,1%) nipu KT 4 —y 38 (40%).
[lpu cpaBHEHNN CpemHUX 3HAYCHUI TUIOTHOCTHBIX
rnokasaresiei MjIoTHOCTb neuyeHu B rpynne KT 3—4
Oblla 3HauYMMO MeHbllie, yeM B rpynre KT 1-2,
u cocrasisuia 43,9 HU no cpaBuenuto ¢ 49,3 HU
cootBeTcTBeHHO (p < 0,008). KoadppuuueHr coor-
HOIIIEHWST TUTOTHOCTHU TIE€YeHM K TUIOTHOCTHU CeJie-
3eHKM TakxKe Obl1 MeHblue B rpyrnne KT 3—4, yem
B rpyme KT 1-2, u cocrasisut 0,9 mo cpaBHEHUIO
¢ 1,0 (p < 0,014). ITpu 3TOM CpenHsisl TJIOTHOCTD
ITKK B aByx rpynmnax Obljia MpakTUYECKW OJMHa-
koBa (—111,8 HU B rpyrmme KT 1-2 u —111,6 HU
B rpyrme KT 3—4), a KoapGUUIMEHT COOTHOLIEHUS
IUIOTHOCTU nevyeHu K roTHoctu TT2KK Obu1 Hec-
KoJibKO MeHbliie B rpymnne KT 3—4 (taba. 1).

[lpu omenke pe3ynbTaTOB OMOXMMUYECKHUX WC-
CJIeMOBAHU Y TTOAABIISIONIETO OOJBITMHCTBA TTAllH-
€HTOB OTMEeuYeHO mMoBbilieHUe akTuBHOCTU JIIT,
ypoBHss CPb u depputuHa. IloBblllieHWe aKTHUB-
HocTu ANTAT 1 AcAT B ChIBOPOTKE KPOBU OIpejie-
g y 23 u 34% mnauueHTOB COOTBETCTBEHHO.
VMeHbllleHUe ypOBHS ajibOyMuHa Habjawoaa1u
y 30% mnanneHToB. BaxkHO OTMETHTB, UTO HE Y BCEX
147 maumentos B rpynrie KT 3—4 npu nepBuyHOM

Ta6muma 1. CpaBHeHME CpeTHUX 3HAYCHU I TIIIOTHOCTH

ILnotHocTs, HU
Opran, TKanb KT1-2 | KT 34 P
(n=53) |(n=147)
[TeueHb 49,27 43,90 0,007965
Cene3eHka 47,34 48,28 0,479936
INeueHnn/cene3eHka 1,04 0,93 0,013650
TXKK -111,79 | —-111,61 | 0,907841
IMeuenn/TTKK -0,44 -0,40 0,056455
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Taﬁmma 2. Cp@I[HI/IC 3HAYCHUS U YHNCJIO OOJIBHBIX C OTKIIOHEHHEM OMOXMMIWYECKMX ITOKa3aTeieil OT HOPMBI

. Yucio HadmoaeHmi
IToka3zarenn Tucso nabmonenwi, m M C OTKJIOHEHHEM oil HOPMBI,
aoc.

aoc. (%)
ANAT, en/n 137 42,53 31 31 (23)
AcAT, en/n 140 48,14 38,5 47 (34)
CPB, mr/n 136 105,74 92 133 (98)
JIAT, en/n 95 351 305 82 (86)
®eppUTHH, HT/MIT 67 1093,53 713 57 (85)
ANBOYMUH, T/ 80 35,51 36 24 (30)
D-numep, MKr/ 46 1022,38 358 13 (28)

TaﬁJmua 3. BSaI/IMOCBHSB TIJIOTHOCTHU IICYCHU N PE3YJIBTATOB 6I/IOXI/IMI/I‘-I€CKI/IX AHAJIM30B ITPU IIEPBUYHOM HUCCICIJOBaAHUN
(» < 0,05)

Iloka3zarenn ILnoTHOCTH MEYeHn (7) OTHOmeRHE NIOTHOCTH Mevemy
K IUIOTHOCTH Cejie3eHKH (7)
ANAT, en/n -0,12 -0,17
AcAT, en/n -0,11 -0,14
CPBb, mMr/n -0,05 0,11
JIAT, en/n -0,12 0,15
®eppUTHH, HT/MIT -0,17 -0,12
ANBOYMUH, T/ -0,30 -0,26
D-numep, MKr/n -0,02 -0,02

Taomuna 4. CpenHue 3HaueHUs 1 MeauaHa miaotTHocTu B rpynne KT 3—4 B nuHamuke

IlnotHocTs, HU
Opran, TKaHb 1-a KT (n = 147) 2-9 KT (n = 147) 3-9 KT (n = 147) 4-9 KT (n=63)
m M m M m M m M

Tleuenn 43,90 47,50 45,77 47,50 51,91 53,50 55,75 57,50
CeneseHka 48,28 49,00 47,48 48,00 47,05 48,00 49,33 48,00
INeueHnb/cene3eHKa 0,93 0,99 1,00 0,98 1,15 1,13 1,15 1,15
TIKK -111,61 | -113,00 | -109,70 | —-110,50 | —108,51 | —108,50 | —109,43 | —111,50
[Meuyenn/TTKK -0,40 -0,42 —-0,43 -0,42 -0,49 -0,49 -0,52 -0,52

KT Obiu mosydyeHbl pe3ybTaThl BCEro IepevyHs
OuoxmMmuueckux Imokaszareneit. Yucio Habmaone-
HUIi, a TakKe CpeiHMe 3HaueHUsl, MearuaHa u I0Js
MalMEeHTOB C OTKJIOHEHUSIMU OMOXMUMUUYECKUX MO-
KaszaTesielt OT HOpMbI TIPeACTaBIeHbI B Ta0I. 2.

ITpu aHanuM3e B3aMMOCBSI3U TIJIOTHOCTHBIX MOKA-
3aTesield TeuyeHW W Pe3yabTaToB OMOXMMUYECKUX
aHaJIM30B, MOJIYYEHHbIX MPU MEPBUYHOM HUCCIIEI0-
BaHWM, OTMEUYeHA YMepeHHasl OTpUIIaTeIbHasT KOp-
pensiliusl MeXIy TUIOTHOCTBIO TEeUYeHU U YPOBHEM
anpOyMuHa B ChIBOpoTKe KpoBu (r = —0,30; p < 0,05).
BoisiBnieHa u ciiabasi oTpuliaTebHAs KOpPpessiust
MeX1y KO3((ULIMEHTOM COOTHOIIEHUS TIJIOTHOCTH
MeYeH!U K MJIOTHOCTU CEJIe3eHKN U YPOBHEM ajibOy-
MHMHA B CbIBOpoTKe KpoBu (r = —0,26; p < 0,05).
B3anmocBsizu ¢ ocTaIbHBIMU OMOXMMUYECKUMU T1O-
KaszaTeJIsIMU BbISIBJIEHO He ObL10 (Tad. 3).

[lpu olleHKe B IMHAMUKE Y TAIIUEHTOB TPYTIITHI
KT 3—4 ¢ xaxabIM IOCIEaYIOINM HCClIeI0BaHEeM
OTMeYasu yBeJIMYeHUEe MJIOTHOCTU MapeHXUMbI Ie-
YyeHU U Koa((puliMeHTa COOTHOIIEHUS TIJIOTHOCTU
MeyeHu K IJIOTHOCTU cefie3eHKU. PasHulia mMexmy
cpelHeil TIJIOTHOCTBIO MeuyeHU MpU TMepBOi U Tpu
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yerBeproii KT cocraBuna 11,85 HU. Ilpu stom
MaKCUMaJIbHbIN “IPUPOCT” TJIOTHOCTU TIEYEHU OT-
MeueH 1pu Tpetheit KT 1 cocrapisin 6,14 HU. [pu
yerBepTroii KT MI0oTHOCTH TMeueHu yBeJnuuBajach
Ha 3,98 HU. CpenHee 3HaueHue KoaduliimeHTa co-
OTHOLLIEHUS TJIOTHOCTU TIEYEHM K TIJIOTHOCTHU ceJie-
3€HKU MEX]Ty MepBbIM U YETBEPTHIM UCCIeI0BaHUSI-
mu Bospociio ¢ 0,93 no 1,15. Ctout OTMETUTH, YTO
yeTbipe nocienoBarebHble KT ObUIM BbIMOJHEHbI
TOJIBKO 63 TanmeHTaM u3 147, OTHeCEHHBIX K TPYII-
ne KT 3—4. UsMeHeHne B AUHAMHUKE IJIOTHOCTU
cenezeHku u IT2KK He nipesbitiano 2 HU, mpu atom
OTMeYaJIu MOCTeNeHHOe YBeJnueHne KoadumneH-
Ta COOTHOILEHHUS TUIOTHOCTU TEeYEHU K TJIOTHOCTU
T2KK (tabu. 4).

[Tpu onieHKe 3aBUCMMOCTM TIJIOTHOCTHBIX MOKa-
3aTesiell B IMHAMUKe OT MPUMEHEHUs TOLMIU3yMa-
0a oTMeueHo, 4yTo Tipu TepBbix Tpex KT B rpymme
0OJIbHBIX, KOTOPbIM Ha3HavYau TOLUJIN3yMa0, MI0T-
HOCTb TeueHu Oblaa HeckoyibKo OoJbiie. Koad-
(puLIMEHT COOTHOILIEHUS TUIOTHOCTHU TMEeYEHU K TIJI0T-
HOCTHU CeJIe3eHKM Takxke ObUl OoJibllie B TpyrIie
Toumuszymaoa nipu nepBbix 1Byx KT. OgHako 3Ha-
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Tabaumma 5. 3aBUCUMOCTh CPeTHUX 3HAYCHU I TITIOTHOCTH
B IMHAMUKe OT Ha3HauYeHUs TOLMIM3ymMaba

ILnoraocts, HU
OpraH, TKaHb 0e3 c p
TOIWIA- | TOUWIIM-
3ymada 3ymadom

1-a KT n=91 n=230 -
ITeueHp 43,08 44,17 0,68
CeeseHka 47,87 48,73 0,69
[TeyeHn/cene3eHka 0,93 0,92 0,93
TTKK —111,47 -111,22 0,91
IMeuenn/TTXKK -0,40 -0,40 0,86

2-9 KT n=91 n=30 -
ITeuens 44,62 47,15 0,29
Cene3eHka 47,34 48,73 0,45
[leuenn/cene3eHka 0,97 1,05 0,32
KK -108,89 -111,22 0,30
IMeuenn/TT2KK -0,42 -0,43 0,84

3-a KT n=91 n=30 -
[TeueHp 51,10 51,68 0,80
Cene3eHka 47,55 46,93 0,70
[leuenn/cene3eHka 1,12 1,10 0,89
TTKK -108,21 -109,23 0,67
IMeuenn/TTKK -0,07 -0,05 0,50

4-3 KT n=238 n=19 —
[MeueHn 55,42 55,29 0,96
Cenesenka 49,24 49,95 0,69
[TeueHb/ceneseHka 1,14 1,12 0,73
TTKK -110,62 -108,18 0,38
IMeuenn/TTKK -0,51 -0,52 0,78

YUMBIX pa3Iddiil HA TP OJHOM M3 UCCIEIOBaHUIA,
BBIITOJTHEHHBIX Ha IIPOTSKEHWU TOCHUTAIM3AINN,
BBISIBIEHO He Obw1o. IIpy 3TOM 4YeThIpe mociemoBa-
tenbHBIE KT ObUIM BBITTOTHEHBI TOJIBKO 38 ITaleH-
TaM, KOTOPBIM Mpenapar He Ha3zHavyauIu, u 19 mamu-
€HTaM B rpyIle Ha3HAYeHUs ToLMIu3ymMaoa (Tab:.5).

O0cyKneHne

CoracHO TIOJly4eHHBIM pe3yiabrataM, y 35,5%
nauuentos ¢ COVID-19 npu nepsuunoit KT or-
MeUYeHO YMeHbIIIeHNe TUIOTHOCTY TIeueHn u'y 47,5%
KO3(POUIIMEHT COOTHOIICHUS TIOTHOCTH TIeYeHU
K TUIOTHOCTH cejie3eHKM Obu1 <1. DTu mokaszarenu
OobutM noctoBepHO MeHble B rpynmne KT 3—4 1o
cpaBHeHuto ¢ rpynnoi KT 1-2. Ipyrumu cioBamu,
npu COVID-19 HaGniomaercsi renaTuT, XapakTe-
pU3YIOIMIUICSI YMEHBIIEHWEM ITIOTHOCTU TICUeHU
npu KT.

[MonyyeHHble pe3yiabTaThl MTOATBEPKIAIOT JTaH-
Hbl€ JPYTMX aBTOPOB, aHAJIM3UMpoBaBiux 115 manu-
eHToB ¢ COVID-19, cpeau KOTOpbIX YMEHbIIEHUE
miotHoctn TiedyeHu npu KT ormerwim y 26,09%,
MIPEVMYIIIECTBEHHO Y TTAIIMEHTOB C TSKEIBIM Tede-
HHueM 3aboneBaHus (58,82%). ABTOpHI MPOIEMOH-
CTPUPOBAJIN, YTO TSIKECTh 3a00JIeBaHUSI KOPPETHPY-
€T He ToJIbKO ¢ akTUBHOCTbIO ACAT, yposHem CPb
M TIPOLIEHTOM ITOpakeHUs IMapeHXUMBI JIETKHUX,

HO U C YMEHBIIEHWEM COOTHOIIECHUS TIJIOTHOCTU
MeyeHu K MiIoTHocTU cesiedeHku <1 [13].

C TeyeHuem 3ab0oJieBaHUSI Ha KOHTPOJbHBIX KT
OTMEYaJIi yBeJIMYeHNe CPETHUX 3HAYEHUH TNTIOTHO-
ctu nneuenu ¢ 43,9 HU no 55,75 HU u xoaddunu-
€HTa COOTHOIIICHUS TUIOTHOCTHU TeYeHU K TIOTHO-
ctu cenedeHku ¢ 0,93 mo 1,15, 4TO He IO3BOJISIET
paccMaTpuBaTh TaKoe MOpaXkeHWe MCKITIOYUTEITBEHO
KaK ITPeMOPONIHOE COCTOSTHIE U MOXET CBUICTEITh-
CTBOBATH O MPEXOISIIEM XapaKTepe N3MEHEHMUIA.

B muTepartype omvicaHBI pa3IMUHbIE BO3MOXKHBIC
MeXaHU3MBbI TToBpexaeHus neyeHu rmpu COVID-19,
cpenr KOTOPBIX Ha3HaUYeHME TTOTEeHIIMAIBHO TETaTo-
TOKCUYHBIX JIEKAPCTBEHHBIX TIperiapaToB, CUCTEM-
HBI BOCTIAJIMTENIBHBIM OTBET, TUITOKCHS, BBI3BaH-
Hasl pecrMpaTOpPHBIM IUCTPECC-CUHIPOMOM, W T10-
JIMOpraHHasi HeOCTaTOUHOCTh [4, 14].

[IpenmonoxeHre o TOM, YTO YBEIMYCHUE TUIOT-
HOCTU TIeYeHU MOXKET OBITh OOYCIIOBJICHO BO3JIEii-
CTBHEM TKAaHEBOM M MEXTKAaHEBOI KMIKOCTU aHa-
siornyHo oteky [T2KK, 6b110 onmpoBeprHyTo mpakTu-
YeCKM HEW3MEHHBIMU 3HAUYCHUSIMHM TUIOTHOCTHU
IT2KK u yBesnueHreM aOCOJIIOTHBIX 3HAYEHUI KO-
3¢ dulIMeHTa COOTHOILIEHUSI TIJIOTHOCTU TeYeHU
K iotHoctu I12KK B nuHamuxke.

HMccnenoBarenn aHaavM3UpoBaiu KIMHUKO-JIa-
obopatopHbie maHHble 99 manmentoB ¢ COVID-19.
[Tpu aTOM OTMEYaIu yBeInueHue akTuBHOCTH ACAT
y 35% naunentos, AnAT —y 28%, JAT —y 76%,
ypoBHs1 CPb — y 86%, D-numepa — y 36%, dbeppu-
THHa — y 63%; yMeHBIIeHNe YPOBHS aTbOyMUHA
Habmomanu y 98% nanmenTos [15]. CorracHo maH-
HBIM IPYIUX aBTOpOB, y 14—53% TmanueHTOB
¢ COVID-19 peructpupoBajiu yBeJIUYeHUE aKTUB-
Hocth AcAT u ANAT m B 2—11% wHaGmoneHUi
nHpeKLMs pa3BrMBajach Ha (h)OHE XPOHUUECKUX 3a-
OosieBaHuii medeHu [16]. PesynbraThl mMcciemoBa-
Hus, BKodaBmiero 1099 manueHToB u3 552 00Jb-
HMUILI, TOKa3aJIk, YTO YBeJUUeHUe aKTUBHOCTU ANTAT
u AcAT 6bu10 GoJiee BbIpaXkeHO y TallMeHTOB C Ts-
KeJIbIM TeueHreM 3aboneBaHust [17].

AHaJIOTUYHO NaHHBIM JIUTEPATyphl, B MpeACTaB-
JICHHOM MCCJIEIOBAHUU Y MHOTUX MAlMEHTOB MPU
OMOXMMUUYECKOM aHaJIu3e CbIBOPOTKU KPOBU OTMeE-
TWIM OTKJIOHEHUWE YIOMSIHYTBIX IoKazaTejell oT
HopMbI. [Tpu 3TOM GOJIBITMHCTBO OMOXMMUYECKUX
rnokasarejieii He ObUIO CBSI3aHO C M3MEHEHMSIMU
TUIOTHOCTHBIX TloKazaTteneit mpu mnepBuyHoit KT.
Tem He MeHee ObLTa TIOJTyYeHa yMepeHHas u ciabdasi
oTpulIaTe/ibHasE KOPpeJslusl YPOBHSI ChIBOPOTOY-
HOTO ajibOyMUHa ¢ TJIOTHOCThIO TeueHu mipu KT
U KO3(hPUIIMEHTOM COOTHOIIEHMS TJIOTHOCTU Tie-
YEHU K TIJIOTHOCTHU CeJIE3eHKH.

AHanu3y TOABEpIVIM pe3yJbTaThl OMOXMMUYe-
ckMx aHaiu30B 202 ManyeHTOB ISl U3yYeHUs TTpo-
SIBJIEHUII HEaJIKOTOJIbHOTO XXUPOBOTO Ternaro3a mpu
COVID-19. CornacHo TOJy4YeHHbIM pe3yjbTraTam,
ropaxenue medeHn otMmeueHo y 101 (50%) m 152
(75,2%) TMammeHTOB TIpU TTOCTYIICHUHW U 3a BpeMs
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TOCTIMTAIM3aIlN COOTBEeTCTBeHHO. B 67 (33,2%)
HaOJNIOMEHNSAX OTMEUYEHBI CTOMKWE HapyIICHUS
(GYHKIIMY TeYeHN ¢ MOMEHTA TTOCTYTUICHUS 1 10 T10-
cnegHero ucciegosanus. B 39 (19,3%) nabmoneHn-
SIX BBISIBJICHBI TIPOTPECCHPYIONINE W3MEHEHUS,
ny 163 (80,7%) GOMBHBIX OTMEUEHA CTAOVITM3AIIHS
[18]. B omHOM U3 ucchaenoBaHuii ObUIO MPOAEMOH-
CTPUPOBAHO, YTO CPEOU IIEJIOTO psima OMOXMMIIE-
CKUX TTOKa3aTtejieit BO BpeMsI JICUeHUST N3MEHSINCH
Toabko ypoBeHb CPBb 1 aktuBHOCTh ACAT, Kpome
TOTO, WX 3HaYEHMS OBLTA 3HAYMMO MEHbINIe y Oec-
CUMNOTOMHBIX TaleHToB [19]. Takum obGpazom,
HeoOxoaum 0OoJiee MOAPOOHBINM aHalN3 OMOXUMU-
YeCKUX TToKa3aresieil B TMHAMHUKE B COBOKYITHOCTH
¢ U3MEHEHUSIMU TUTIOTHOCTH TTedeHn Tipu KT, KoTo-
pBIii, BO3MOXHO, TTO3BOJIUT TPEATIONOXHUTh, KaKOU
13 MeXaHU3MOB IoBpexkaeHus rnedeHu mpu COVID-
19 aBnseTcs MOMUHUPYIOIITNM.

Pan aBTOpOB BBICKa3aiM IPEATIONIOXKEHUE, YTO
MTOBpEXXIEeHNE TTeYeHU MOXET OBITH OOYCIOBIEHO
B3aumoneiicteBuem SARS-CoV-2 ¢ penentopamu
aHTMOTEH3MHIIpeBpalaero ¢gepmeHra 2 (angio-
tensin-converting enzyme 2 receptors — ACE2), ko-
TOpBIE TIOMMMO aJIbBEOJIOIIUTOB TAKXKE TTPUCYTCTBY-
0T Ha 3TMUTEINATBHBIX KJIETKAX XKeJTIHBIX IIPOTOKOB
B KOHIIeHTpaluu, B 20 pa3 IpeBBIIIAoIIeil KOHIIEH-
Tpauuio B renatouuntax [20]. OmHako y mamueHTOB
¢ COVID-19 penko orMevany 3HaUUTEIbHOE TTOBbI-
IeHne akTUBHOCTU chiBoporouHoit LD, y-T'TII
U YPOBHSI OMIMpPYOMHA, KOTOpbIe MOTJM Obl OTpa-
KaTh TOBPEXICHHME KEIYHBIX MPOTOKOB. Kpome
TOTO, TTAaTOMOP(OIIOTMYECKOE MCCIIeI0BaHNE HE TT0-
Ka3aJio KaKoro-Jn00 3HAYUTETbHOTO TTOBPEKICHUS
reraTOIMTOB WX XOJIAHTHOLMTOB. Hu B ogHOM 13
M3yYEeHHbIX 00pa3lloB He ObUIM OOHApYXEHbI BHY-
TPUSIEPHBIC WIM ITUTOILIa3MaTUIeCKUEe BUPYCHBIC
BKJTIOUECHUSI, KOTOPBIE OMMCAHbI, HAIIPUMEp, B ajlb-
BeoJjiouuTax [21].

[Tpu maroMophOTOTHIECKOM HUCCICIOBAHUH TIe-
yenu nanueHTta ¢ COVID-19 BBIIBISIM MUKPOBE-
3UKYJISIPHBIN CT€aTo3, OYaroBblii HEKPO3 renaToL M-
TOB, TpeobsiagaHue HEeUTPOo(UIOB B JOOYISIPHBIX
U TOPTAJIbHBIX UHWIBTPaTax, MUKPOTPOMOBI B CHU-
HycouJaX, KOTOpbIe B OOJIbILIEH CTeIeHU MOTYT ObITh
00YCJIOBJIEHBI JIEKAPCTBEHHBIM TOBPEXICHUEM I1e-
yenu, a He SARS-CoV-2 [22].

BoablIMHCTBO MAlMEHTOB B MpenCTaBICHHOM
KUCCIEeIOBAaHUM TOJydYaau CTaHAAPTHYIO TPEeXKOM-
MOHEHTHYIO Tepanuio, KoTopasi BKjIoJanaa TUIPOK-
CUXJIOPOXUH, JIOTIMHABUP (PUTOHABUP) U a3UTPO-
mulMH. [Tocyie oTMeHbl TPEXKOMIIOHEHTHOM Tepa-
MUY Ha3HavyaJIu aHTUOAaKTEepUaJIbHYIO TepaInio, Kak
MpaBWIO MPEeACTaBISIBIIYIO COOOW KOMOMHALIMIO
npenapaToB pa3jiM4HbIX Tpymn. 1o 3Toil npuunHe
OLIEHUTb, KAKOW M3 Ha3HaYaeMbIX MpernapaToB BHO-
cuil OOJIBIINI BKJIaJ B YMEHbIIIEHWE TIOTHOCTHBIX
rnokasareJseit, HeBo3MoxHo. Kpome Toro, rnpu jeue-
Hum MHorume mnauueHTel ¢ COVID-19 monyuanu
>KapoIOHMKaloI1e MpenapaThbl, B YaCTHOCTU Mapa-
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LeTaMoJI, IIpreM KOTOporo B mo3e Oojee 7,5—10 1
MOKET BBI3BIBATH MTOPaXXeHUE TICYCHH C YBEIIMUCHM -
eM aktuBHOCTU ATIAT 1 AcAT [23]. CoracHo maH-
HBIM JIMTEPaTyphl, TIPHUEM ITaIlMEHTOM IO WU BO
BpeMsSI TOCIHMTAIM3AUN DPSAfa TIPOTUBOBUPYCHBIX
MperapaToB, TaKUX KaK OCEJETAaMUBHD, apOMIOIN
WIA JIOTIMHABUP, TaKKe MOXET COIPOBOXKIATHCS
HEKOTOPBIM reraToToKCuIecKnM 3¢ dexroM. Cpenn
MaluKMeHTOB ¢ nopaxeHueM rneyenu npu COVID-19
JI0JIs1 TPMHMMABIIKX JIOMTMHABUP (PUTOHABUD) Oblia
6ouble (57,8%), yeM cpeau MaleHTOB C HOPMaJlb-
Hoit ¢pyHKImei meuenu (31,3%) [24].

CoryiacHO TIOJNYYeHHBIM pe3yabTataM, IIpu
CpaBHEHWU TIJIOTHOCTHBIX TTOKa3aTeNeil, M3MepeH-
HBIX B IMTHAMUKE 110 TPYIITaM, B KOTOPBIX Ha3Hava-
JI ¥ He Ha3HavYaJ W TOLUIN3yMa0, 3HAYMMBIX pa3-
YU HU TIPU OTHOM M3 MCCIIETOBAHWIA, BBITIOJ-
HEHHBIX Ha TMPOTSKEHUU TOCHUTATU3ALNH,
BBISIBJIEHO HE OBLIO.

HenaBHue nccnenoBanus nokasanu, 94toy 15,7%
nanueHToB ¢ COVID-19 pasBuBaercst TsKelast
MHEBMOHUS U “LIUTOKWHOBBIN IITOPM”, KOTOPBIN
COTIPOBOXKIACTCS MOBBIIIIECHUEM YPOBHST IIMTOKWHOB,
ocobeHHO mHTepelikuHa 6 (1L-6), 1 aBiseTcsT Baxk-
HBIM (PaKTOpPOM, TIPUBOASAIIAM K OBICTPOMY IIpPO-
rpeccupoBaHuio 3aboneBaHus [17]. DToT mpoiecc
cItoco0eH BBI3BIBATH MACCHUBHBIC MOBPEXKICHHUS He
TOJIBKO B JIETKUX, HO M B TIEUEHH, CEPMIIE U TTOYKaX.
OnmHako, yYUTHIBas MOJTyIeHHBIE JaHHBIE TIPU CpaB-
HEHWUH TPYITI OOJTbHBIX, TTOYYaBIINX U He MOJTyJYaB-
X TOLIMJIN3YMab, 3TOT MEXaHW3M, BEPOSTHO, He
SIBJISIETCS] TOMUHUPYIOIITVM.

[ToMuMO mepedncIeHHBIX MEeXaHM3MOB ITopa-
xxeHust nedeHu nipu COVID-19, pecniupatopHblii
JIVCTPECC-CHHAPOM M TIOJIMOPTaHHAash HeZOCTaTou-
HOCTB CITOCOOHBI BBI3BIBATh TUTIOKCHIO M TIIOK, 00Y-
CJIOBIWBATh WIIEMUIO W perepdy3nOHHYIO THC-
(byHKLIMIO TIeYeHN. YMEHBIIIEHNE COIEPKAHUS KIC-
JIopofa ¥ HaKOIUIEHWE JTUITUIOB B TelaTOLMTaX BO
BpeMsl II0OKa W TPH TUTIOKCHYECKUX COCTOSTHHSX
MOTYT TIpUBECTH K rubenu Kietok. [locnemyroree
YBEJIMYEHNE aKTUBHBIX (hOPM KHUCIIOPOAA U ITPOIYK-
TOB TIEPEKUCHOTO OKUCJICHUS MOXET JeCTBOBATh
KaK BTOPWYHBIN MOCPETHNK, ITOMOJTHUTEIHHO YCU-
JIUBast BBICBOOOXIECHME MHOXKECTBA ITPOBOCITAII-
TeJbHBIX (DAKTOPOB U MOBpEXIAeHUE neueHu [25].

3akiouenne

CorjiacHO TMOJYYEeHHBIM pe3ybTaTaM, 3HaUeHMUsI
IUTOTHOCTHBIX TTOKa3aTesieil TedeHn OBUTM MEHbIIIe
y nauueHToB ¢ COVID-19 c 6oJiee BbICOKOI cTeTe-
HBIO TIOpaXXeHUs JieroyHoil mapeHxuMbl mo KT,
C TeueHmeM 3a00JIeBaHUS TUIOTHOCTD TIeYCHU yBE-
JIMYMBAJIaCh, YTO yKa3bIiBaeT Ha OOpaTUMBbI1 Xapak-
Tep uaMeHeHuil. OlleHKa U U3yyeHue B JMHAMUKE
rnokasaTesield TUIOTHOCTM TIeYeHW Ha BOIIEIIINX
B 30HY cKaHnupoBaHus KT-mn300paxkeHnsIX BepXHUX
OTIIEJIOB OPIOIIHOM MOJIOCTU HE TpedyeT MpoBene-
HUS JOMOJHUTENbHBIX MCCAEIOBAHUN W MOXET



AHHAABI XMPYPTHUECKOM TEITATOAOTHH, 2020, tom 25, Ne3

ANNALS OF HPB SURGERY, 2020, Vol. 25, N 3

CTaTh TOJIE3HbIM TMapaMeTPOM B OMNpPEIEIEHUN TsI-
JKEeCTU TeueHUs 3a00J1eBaHus.

JlaHHbIe TUTEpaTyphl MpeiaraloT paccMaTpUBaTh
nopaxenue nedeHu rmpu COVID-19 kak pesyibraTt
BTOPUYHOTO MOBPEXIEHUSI TMEeUYeHU, BBI3BAHHOIO
psinoM (hakTOpOB, Cpeiv KOTOPBIX TaKXKe MCIOJIb30-
BaHME TeNaTOTOKCUYHBIX JIEKapCTBEHHBIX Mpenapa-
TOB U CUCTEMHas BocTiaauTe bHas1 peakiius. OnHaKo
CpaBHEHUE TPYIIN, B KOTOPbIX MPUMEHSIU TOLUIN-
3ymMab, c¢ rpymnmnamyd 6e3 MpUMEHEHMsl Tperapara
MPOJEMOHCTPUPOBAJIO, YTO TUIOTHOCTHBIE TTOKa3a-
TeJIV MeYeHU He 3aBUCST OT ero Ha3HaYeHUsl.

Kpowme Toro, npu COVID-19 y MHOTUX naliueH-
TOB OTMEUYEHO OTKJIOHEHHE OT HOPMbI psifia OUOXU-
MUYECKUX MOKA3aTeseil, KOTOpble B TOU WJIM UHOW
Mepe CBMIETEJbCTBOBAIM O IOPaXEHUU TEeYEHMU.
B npoBegeHHOM HccClieq0BaHUM CUJIBHOM B3auMMO-
CBSI3W MEXJY TJIOTHOCTHBIMM ITOKa3aTesJsIMU TpU
nepBuyHoii KT 1 KakuM-1100 13 OMOXMMUUECKUX
rokasaresieil BbIIBJIEHO He Obulo. TeM He MeHee He-
o0xonuM OoJiee MOAPOOHBIN aHaIM3 B AUHAMUKE,
KOTOPbI, BO3MOXHO, TMO3BOJUT TMPEINOJOXUTh
MpeBaJUpYIOLINI MeXaHU3M IOpaXKeHusl TeYeHu
nmpu COVID-19.
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