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The deletion variant of the CCRS5 gene
(rs333) but not the ACE gene (rs4340)
Is associated with long-term respiratory
support in patients with COVID-19
pneumonia

The aim was to analyze the effect of the ACE gene (¢.2306-117_4041/D, rs4340) and the CCR5 gene (del32, rs333) vari-
ants on the course of severe COVID- 19 pneumonia in patients treated at the intensive care unit. Materials and methods.
The study group included 31 patients ( 16 men and 15 women) with diagnosis «viral COVID- 19 pneumonia». All patients
underwent standard daily repeated clinical, instrumental and laboratory examinations. Determination of the ACE and
CCR5 gene variants was carried out by a molecular method using allele-specific polymerase chain reaction. Results.
The results of our retrospective study did not confirm the association of investigated genes variants with lethal outcomes.
Clinical predictors of lethal outcomes were: low of SpO,/FiO, ratio, tachypnea, tachycardia, low systolic blood pressure,
anemia, leukocytosis during the first days of hospitalization and need of mechanical lung ventilation. Patients with het-
erozygous W/del32 genotype of the CCR5 gene in comparison with patients with genotype W/W had significantly longer
respiratory support, namely a significantly increased duration of oxygen therapy using an oxygen mask (4.50+3.70 vs.
2.19+1.28 days, respectively), significantly longer mechanical lung ventilation ( 15.00+4.24 vs. 4.40+4.98 days, respec-
tively) and the significantly greater total duration of oxygen therapy (9.60+5.68 vs. 4. 19+3.84 days, respectively). Patients
with the W/del32 genotype of the CCR5 gene had significantly increased white blood cell counts as compared to patients
with the W/W genotype ( 13.64+10.66 vs. 8.38+2.85, respectively). Conclusions. Significant clinical predictors of lethal
outcomes in patients with severe COVID-19 pneumonia were found on admission: lower SpO,/FiO, ratios, tachypnea,
tachycardia, anemia, leukocytosis during the first days of hospitalization, and need of mechanical lung ventilation. The
variant of the CCR5 gene was the genetic predictor of severe course of COVID-19 pneumonia with increased need for
respiratory support. The variant of the CCR5 gene was associated with elevated white blood cell count in the complete
blood test.The obtained results indicate the need for further multifaceted research in this direction to determine the
leading genetically mediated pathogenetic mechanisms of severe viral COVID- 19 pneumonia.
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search, but from already conducted molecular genetic studies, which
do not confirm the abovementioned theoretical calculations (Annun-

Introduction
At the end of 2019, an outbreak of COVID-19 caused by the coro-

navirus SARS-CoV-2 was observed for the first time in Wuhan, China.
The disease began as an outbreak and later developed into a worldwide
pandemic. COVID-19 causes a rather complex clinical presentation,
which varies from mild illness to death from sepsis or acute respira-
tory distress syndrome, multiorgan failure, disseminated intravascular
coagulation syndrome (Gabutti G. et al., 2020). Analyzing the epide-
miology data on COVID-19 one can observe differences in susceptibil -
ity to infection, and mortality rates among the population of different
countries (WHO, 2020). This difference may be related to the charac-
teristics of environmental factors in different countries, such as access
to health care and age, population structure, as well as the differ-
ences in the frequency of genetic variants in subpopulations, and
features of the premorbid background of patients (Russo R. et al.,
2020).

To date, many articles have been published analyzing the effects
of polymorphic gene variants on morbidity and mortality from
COVID-19. For example, a comparison of the prevalence of deletion
polymorphism frequencies of ACE and CCR5 genes and epidemio-
logical data on COVID-19 concluded that these polymorphic gene
variants have an impact on morbidity and mortality among the popula-
tion (Panda A.K. et al., 2020; Yamamoto N. et al., 2020). In contrast,
other results have already been published, not from theoretical re-
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ziata A. et al., 2020; Gémez J. et al., 2020).

Due to the fact that the pandemic s still ongoing, it is not appropri-
ate to conduct case-control research. This study design will be pos-
sible after the end of the pandemic. On the other hand, the disease of
COVID-19 isaccompanied by the development of viral pneumonia with
severe respiratory failure. 20-25% of patients require hospitalization
with high-cost medical care, including respiratory support (Karagi-
annidis C. et al., 2020). Therefore, the prediction of severe forms of
the COVID-19 disease is relevant even in the direction of justifying the
costs for the organization of intensive care units. Another aspect will
be the post-COVID syndrome and the need to maintain the quality of
life, which will encourage clinical trials in this context to overcome the
effects of the disease.

The aim of our study was to analyze the effect of the ACE gene
(c.2306-117_4041/D, rs4340) and the CCR5 gene (del32, rs333) vari-
ants on the course of severe COVID-19 pneumonia in patients treated
at the intensive care unit.

Materials and methods

The study group included 31 patients (16 men and 15 women) who
were treated at the Department of Anesthesiology with Intensive Care
Beds at Communal Enterprise «Poltava Regional Clinical Infectious
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Diseases Hospital of Poltava Regional Council» in April — June 2020.
According to the standards of the Ministry of Health of Ukraine (2020a),
patients underwent clinical, laboratory and instrumental studies to
diagnose «viral COVID-19 pneumonia». Patients were examined by
PCR (SARS-COV-2 RNA) and ELISA (IgG and IgM) methods. 10 pa-
tients had laboratory-confirmed viral COVID-19 pneumonia.

The study was approved by the ethics committee, and informed
patient consent forms were obtained.

All patients underwent standard daily repeated clinical, instrumen-
tal and laboratory examinations. The Glasgow coma scale and the
number of points on the SOFA scale were evaluated. The SpO,/FiO,
ratio was analyzed to assess the severity of respiratory disorders due
to the inability to perform the PaO, study. According to the recom-
mendations of the Ministry of Health of Ukraine (2020b), if the
Sp0,/Fi0, index is less than 315 — it is regarded as acute respiratory
distress syndrome (ARDS). Instrumental screening methods were used
for all patients to confirm the diagnosis of viral pneumonia: computed
tomography of the lungs and X-ray examination. In all patients, com-
puted tomography of the lungs revealed bilateral infiltrates in the form
of «ground-glass opacity», mainly in the lower and middle zones, while
chest X-ray in 19 patients revealed bilateral infiltrates, and in 4 pa-
tients — the presence of pleural effusion.

The average age of patients was 58.90+18.98 years (men —
55.00+£21.57, women — 63.07+15.40 years), the average Body mass
index — 28.74+6.55 kg/m? (men — 25.05%+4.89, women —
32.67£5.84 kg/m?). 74.2% of patients had a history of comorbidities:
cardiovascular, oncological diseases, tuberculosis, type Il diabetes.
19 (61.3%) patients on admission to the hospital have already received
oxygen therapy (using an oxygen mask), 2 of them later (due to dete-
rioration) were intubated and transferred to mechanical lung ventilation
(MVL). 5 (16.1%) patients were hospitalized immediately for MVL due
to the severity of the condition and respiratory failure. Out of 7 patients
on MVL, 6 patients died of complications caused by COVID-19, and
according to the study design, they were included to the Group 1. The
Group 2 consisted of 25 patients, who were subsequently transferred
from the intensive care unit to the somatic departments, depending
on the need for further treatment.

Determination of the ACE and CCR5 gene variants was performed
using the allele-specific PCR method as previously published (Siv-
ak L.A. et al., 2017; Gorovenko N.G. et al., 2011). For molecular ge-
netic testing, DNA was isolated from peripheral blood using the com-
mercial kit «Quick-DNA Miniprep Plus Kit» («Zymo Research») accord-
ing to the manufacturer’sinstructions. The studied gene regions were
amplified using the commerecial kit <Dream Tag Green PCR Master Mix»
(«ThermoScientific») and specific oligonucleotide primers («Metabi-
on»).

Statistical data processing was performed using Microsoft Excel
Pro Plus 2016 and SPSSv.27 software. In the analysis of the basic
clinical characteristics, the mean valuetmean-square deviation was
calculated. The studied parameters were checked for the normality of
the distribution using the Kolmogorov — Smirnov test. In the case of
a normal distribution, the probability of differences in quantitative re-
sults was determined using Student’s t-test, and in a distribution that
differed from the normal one, the Mann — Whitney U-test was used.
To compare the frequency distribution of genotypes in groups and
subgroups, the study used descriptive statistics and calculation of
Pearson’s x? criteria (Pearson’s x? with Yates correction). A correlation
analysis was also performed between the studied indicators. Differ-
ences were considered significant for all types of analysis at a level
of p<0.05.

Results and discussion

We investigated the effect of gene variants on the development of
lethal outcomes in patients with severe viral COVID-19 pneumonia. We
did not find significant differences in the distribution of genotypes by
ACE (1/D polymorphism) and CCR5 (del32) genes in the comparison
groups. The frequency of detection of the W/del32 genotype was
16.7% in Group 1 and did not differ significantly not only from Group
2, but also from the frequency given for healthy individuals — 16.9%
inthe previously published data (Dovzhenko S.P. etal., 2010). The ACE
genotype Il was detected in only 16% of patients in Group 1, which did
not differ significantly from the frequency of spread of this genotype
in Group 2-36% of patients and from the frequency of detection of
this genotype in healthy individuals — 30.4% (Fishchuk L.E., Goro-

venko N.G., 2013). Given the number of people involved in the study
and increasing the size of the examined group, one can detect a
protective effect of genotype Il of the ACE gene on the development
of lethal outcomes of the disease.

Thus, variants of the ACE and CCR5 genes were not associated
with the development of lethal outcomes in the examined patients.
When assessing respiratory support, it was found that the frequency
of intubation/stay on MVL was significantly higher in Group 1 as com-
pared to Group 2. In Group 1, there was a higher frequency of sys-
temic inflammatory response syndrome (SIRS), as well as oxygen
therapy through facial oxygen mask in the form of non-invasive venti-
lation, but these differences are beyond reliability (Table 1).

Table 1. Basic clinical and genetic characteristics of the examined patients,
depending on lethal outcomes

- Group 1 Group 2 Statistical
Characteristic (n=6) (n=25) differences
CCR5 (del32) W/wW 5(83.3%) 21 (84.0%) p>0.05
W/del32 1(16.7%)  4(16.0%) p>0.05
del32/del32 0(0.0%) 0(0.0%) p>0.05
allele W 0.92 0.92 p>0.05
allele del32 0.08 0.08 p>0.05
ACE(I/D [ 1(16.7%)  9(36.0%) p>0.05
polymor- D 3(50.0%) 7 (28.0%) p>0.05
phism) DD 2(33.3%) 9(36.0%) p>0.05
allele | 0.42 0.5 p>0.05
allele D 0.58 0.5 p>0.05
SIRS + 5(83.3%) 8 (32.0%)
- 1(16.7%)  17(68.0%) P05
MVL + 6 (100.0%) 1(4.0%) ¥=20.31,
- - 24(96.0%) p<0.0001
Oxygen mask + 4(66.7%) 8(32.0%) 0.0
- 2(33.3%)  17(68.0%) P

In patients of both groups, the dynamic characteristics of 43 indi-
cators were analyzed. Hence, the results of clinical, laboratory and
instrumental examinations and their impact on lethal outcomes were
assessed. Significant differences obtained in the comparison are
shown in Table 2.

Table 2. Significant results of comparative analysis of clinical, laboratory and
instrumental indicators depending on lethal outcomes

Indicator (day) G('::g)1 ?,:1"2')5,2
Respiratory rate, per minute (day 1) 30.33+14.61 23.25+3.61
Sp0,/Fi0,, % (day 1) 85.41+44.01 102.60+66.01
Sp0,/Fi0,, % (day 2) 209.04+91.44 281.36+135.20
Heart rate, per minute (day 3) 100.00+20.31 81.79+15.78
Systolic blood pressure, mm Hg (day 1) 120.33+29.13 145.25+24.54
SOFA scale score, balls (day 1) 2.83+0.41 2.25+0.53
Glasgow coma scale score, balls (day 1) 5.50+1.28 8.05+1.46
Hemoglobin, g/l (day 1) 100.17+18.78 122.46+24.08
White blood cells, - 10°/I (day 1) 14.63+7.30 8.80+3.57

As can be seen from Table 2, patients in Group 1 as compared to
patients in Group 2 had a significantly increased respiratory rate, heart
rate, white blood cell count in the complete blood test, significantly
lower systolic blood pressure, hemoglobin in the complete blood test.
The results of the assessment on the Glasgow scale were signifi-
cantly lower in patients of Group 1in contrast to group 2, which is
associated with the development of multiple organ dysfunction syn-
drome. In patients of Groups 1and 2, the SpO,/FiO, ratio indicated
severe respiratory disorders and ARDS, but in Group 1, the rate was
critically low. It should be noted that on the 2nd day, the SpO,/FiO, in-
dicator improved in both groups, but did not exceed 315.

The mortality of critically ill patients with COVID-19, according to
the literature, is very different — from 11 to 61% (Liu S. et al., 2020)
and it depends on the timely initiation of medical interventions based
on clinical assessment of patients using the SOFA scale. To assess
the risk of death and multiple organ dysfunction syndrome, we also
used the SOFA scale in our study. Its initial values in patients from
Group 1 were significantly higher than in patients from Group 2. There-
sults suggest the use of the SOFA scale to predict adverse or lethal
outcomes in patients with viral COVID-19 pneumonia. The conducted
comparisons allowed us to establish clinical predictors of lethal out-
comes, which were tachypnea, tachycardia, low systolic pressure, high
white blood cell count and low hemoglobin on admission (Table 2).

We have evaluated the relationship between the studied variants
of ACE and CCR5 genes in the dynamics of clinical, laboratory and
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instrumental studies. In the analysis of clinical, laboratory and instru-
mental indicators of patients depending on the genotypes of the ACE
gene, no significant differences were found.

Patients with heterozygous W/del32 genotype of the CCR5 gene
as compared to patients with W/W genotype showed a significantly
increased need for respiratory support, namely a significantly in-
creased duration of stay on oxygen therapy using an oxygen mask
(4.50+3.70 vs. 2.19£1.28 days, respectively), significantly longer stay
on MVL (15.00+4.24 vs. 4.40+4.98 days, respectively) and the sig-
nificantly greater total duration of oxygen therapy (9.60+5.68 vs.
4.19+3.84 days, respectively) (Fig. 1).

Total oxygen therapy

MVL

Oxygen mask

o
N
B~

6 8 10 12 14 16
Days
m W/del32 mW/W

Figure 1. The average duration of different types of oxygen therapy depending
on the W/del32 and W/W genotypes of the CCR5 gene

Of all analyzed laboratory parameters depending on CCR5 gene
variants, only one significant difference was found — for the level of
leukocytes in the complete blood count on the 2nd day of treatment
at the intensive care unit. Patients with the W/del32 genotype of the
CCRb5 gene had significantly increased white blood cell counts as
compared to patients with the W/W genotype (13.64+10.66 vs.
8.38+2.85, respectively, Fig. 2).

35
30
25
20

w/W W/del32

Figure 2. The level of leukocytes in the complete blood count on day 2 of treat-
ment depending on W/del32 and W/W genotypes of the CCR5 gene

The admitted patients belonged to the senior age group (almost
elderly). They were overweight and had comorbidities, which coincides
with previously published data that patients of the older age group
(especially those with comorbidities) belong to the group of high risk
of developing a complicated course of COVID-19 (Garg S. etal., 2019;
O’Driscoll M. et al., 2020).

We found no effect of the ACE (I/D) and CCR5 (del32) genes vari-
ants on lethal outcomes in the treatment of severe COVID-19 pneu-
monia. Contrary to our results, some researchers have found that such
associations exist (Panda A.K. etal., 2020; Yamamoto N. et al., 2020).
A possible explanation for this discrepancy is either the size of our
study group, or the study design — our observation group included
individuals with pneumonia and did not include individuals with un-
complicated COVID-19. Our retrospective study did not confirm the
association of genetic polymorphism with lethal outcomes, but re-
vealed their clinical predictors: low SpO,/FiO, ratio, tachypnea, tachy-
cardia, low systolic blood pressure, anemia, leukocytosis during the
first days of hospitalization. These clinical features in the prognosis of
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lethal outcomes have been reported by other authors (Grasselli G.
etal., 2020; Zhou F. et al., 2020). In particular, it was shown that high
levels of leukocytes are associated with mortality in patients with
COVID-19, and severe leukocytosis was more common in severe re-
spiratory distress syndrome (Chen C.Y. et al., 2005; Feng X. et al., 2020;
Zhao K. et al., 2020).

A. Annunziata et al. (2020) showed that the presence of the D
allele of the ACE gene correlated with the level of respiratory failure.
In our study, we found no association between the ACE (I/D) gene
variants and viral pneumonia. From our results, the association of
the heterozygous variant of the CCR5 gene (W/del32) with the need
for respiratory support and its duration is obvious. Patients with the
heterozygous W/del32 variant had a significantly elevated white blood
cell count in the complete blood count, which was a clinical predictor
of lethal outcome in the examined patients. That is, patients with the
heterozygous W/del32 variant are at risk of adverse effects and require
early and long-term medical interventions, namely, long-term respira-
tory support. Contrary to our results, J. Gomez et al. (2020) indicate
the protective effect of the del32 allele on the development of a com-
plicated course of the COVID-19 disease. These differences in results
can be explained by different research designs. In addition, we did not
find a significant difference when comparing the frequencies of geno-
types of the CCR5 gene obtained for patients with COVID-19in our
study and in the study conducted by J. Gomez et al. (2020). It should
be noted that the concept of the control group in the study of COV-
ID-19 today is somewhat conditional because the pandemic has not
ended yet, and patients in the study by J. Gdmez et al. (2020) still have
a chance to fall ill.

Itis well known that the CCR5 (del32) genetic variant is protective
against HIV-infection — carriers of the heterozygous W/del32 variant
have a lower risk, and carriers of the homozygous del32/del32 variant
are not infected at all. It should be noted that recently the perspective
of research of CCR5 has changed, because CCR5 is a component of
the chemokine system. The CCR5 receptor is expressed by mono-
cytes, macrophages, neutrophils, dendritic cells, T lymphocytes (Th1,
Treg, T ,-cells, memory T-cells — CD4rm), natural killers and basophils.
Normally, the CCR5 receptor binds to chemokine ligands of macro-
phage inflammatory proteins (MIP-1a, MIP-13), monocyte chemotac-
tic protein 2-4, RANTES and thus participates in the activation of
immunocompetent cells and their migration into the inflammatory
focus (Cherkashina l.I. et al., 2010). From the results of our study, we
can assume that the receptor is involved in the development of a cy-
tokine storm, which was found for carriers of the heterozygous
W/del32 variant in which leukocytosis at the beginning of hospitaliza-
tion and resulted in the increased need for respiratory support.

Inthisresearch, we expected thatnoW/del32 and del32/del32 vari-
ants of the CCR5 gene would be detected in patients with severe viral
COVID-19 pneumonia based on the analyzed studies. However, the
frequency of distribution of these gene variants in the examined pa-
tients, which does not differ from that published in our previous stud-
ies (Dovzhenko S.P. et al., 2010), indicates that the CCR5 (W/del32)
variant affects not the risk of severe COVID-19 pneumonia, but its
course with long-term respiratory support. This CCR5 gene related
mechanism in long-term respiratory support is likely to be neither
unique nor leading, but will enable us to offer personal therapeutic
strategies to a proportion of individuals with viral COVID-19 pneumo-
nia and infected subjects. The obtained results indicate the need for
further multifaceted research in this direction to determine the leading
genetically mediated pathogenetic mechanisms of severe viral COV-
ID-19 pneumonia.

Conclusions

1. Significant clinical predictors of lethal outcomes in patients with
severe COVID-19 pneumonia were found on admission: lower
Sp0,/Fi0, ratios, tachypnea, tachycardia, anemia, leukocytosis during
the first days of hospitalization, and need of mechanical lung ventila-
tion.

2. The use of SOFA and Glasgow coma scales is promising for
assessing the condition of a patient with severe COVID-19 pneumonia
on admission and for predicting lethal outcomes during treatment.

3. The CCR5 gene variant predisposed to long-term respiratory
supportin patients with severe COVID-19 pneumonia course. The over-
all duration of non-invasive and invasive respiratory support was sig-
nificantly longer in patients with W/del32 genotype of the CCR5 gene.
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4. Patients with the W/del32 genotype of the CCR5 gene had
a significantly elevated white blood cell count in the complete blood
test, and significantly increased leukocytes level was a clinical predic-
tor of lethal outcomes in the examined patients.

5. The further search for predictors of severity in patients with
COVID-19 pneumonia and the post-COVID syndrome development
require urgent analysis based on a multidisciplinary approach for
the development of personalized programs for the rehabilitation of pa-
tients and improving their quality of life.
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DeneuinHnn Bapiant reHa CCR5 (rs333),
a He BapiaHT reHa ACE (rs4340),
NnoB’sA3aHUN i3 TPUBANOIO pecnipaToOpPHOIO
niaTPMMKOIO y nauieHTiB i3 COVID-19-
acouinoBaHOIO MHEBMOHIEIO

3.1. Poccoxa, J1.€. ®iwyk, B.l. Moxunsko, 10.1. YepHaecbka,
C.M. Ugipetko, C.I. KostyH, H.Jl. MeaBeaesa, B.0. Bepwuropa,
H.T. lopoBeHko

Pe3iome. Meta — npoaHanidysatv BrmB BapiaHTis reHis ACE (¢.2306-
117_4041/D, rs4340) i CCR5 (del32, rs333) Ha nepebir tsxxkoi COVID-19-
acoLirioBaHOI MHEBMOHIT' y NaLieHTIB, SKUM NPOBOANIN JIiKYBaHHS Y BiA-
ZineHHi iHTeHcuBHoi Tepanii. 06’ €T i METOAM IOCIIKEHHS. Y AOCTIiIXEH-
Hs1 Bkto4YeHni 31 nauieHT (16 4oi0BikiB i 15 XIiHOK) 3 AiarHO30M «BipycHa
COVID-19-acoujiioBaHa NHeBMOHIsi». YCiM y4yacHuKaM LLOLHS MPOBOAM-
IV CTaHAAPTHI KIiHIYHI, IHCTPYMEHTasbHI Ta 1a00PaToPHi 0OCTEXEHHS.
Bu3sHaueHHs BapiaHTiB reHiB ACE i CCR5 npoBoaniv MonekynspHo-re-
HETUYHUM METOLOM i3 3aCTOCYBaHHSIM asesiberieyniyHoi nonimepasHoi
NiaHUoroBoi peakuii. Pesynbtatv. 3HauyLmmMm KiiHiSHUMY NpeanKTopa-
My NeTanabHOro KiHus y nauieHTis i3 Tskkoro COVID-19-acouirioBaHO0
NHEBMOHI€I0 By/v HU3bKI MokasHuK cnissinHoweHHs SpO,/FiO,, Taxir-
Hoe, Taxikapaisi, 3HUXEeHW CUCTONIYHNIA apTepianbHWUIA TUCK, aHeMIsl,
nefikoLmMTo3 Mpy rocnitanizadii, a Takox notTpeba y TpyBaii LWTyqHid
BeHTUNSUIi nereHb. aluieHTn 3 retepo3nroTHUM reHoTUNoM
W/del32 3a reHom CCR5 nopiBHsiHO i3 nauieHTamu 3 reHotunom W/ W
masv 3HayyLLe TpuBasilly pecnipaTtopHy MiaTPUMKY, a came — 3Hadylue
OifbLLYy TPMBANICTb KUCHEBOI Teparii 3 BUKOPUCTaHHSIM KMICHEBOI Macku
(4,50£3,70 1a 2,19+1,28 niHs1 BIAMOBIAHO), 3HaYyLLe TPUBAILLY LUTYYHY
BeHTUsLO nererb (15,00+4,24 ta 4,40%4,98 aHs BiANoBiAgHO) Ta 3Ha-
yyle GinbLuy 3aranbHy TpuBanicte okcureHoteparnii (9,60+5,68 ta
4,19+3,84 nHs BignosigHo). Y nauieHTis i3 reHotunom W/del32 3a reHom
CCR5 6yB 3Ha4yLLe niaBULLEHUM PIBEHb NeKOLMTIB MOPIBHSIHO 3 naui-
eHTamu i3 reHotunom W/W (13,64+10,66 Ta 8,38+2,85 BinnosiaHo).
BUCHOBKY. 3HaqyLmmuy KniHiSHUMY NPeauKTopamuy aeTanbHoro KiHus
y nauieHTis i3 Tsxxkoro COVID- 19-acouirioBaHOIO MHEBMOHIEHO By HU3bKI
nokasHuku cnissigHowenHs SpO,/FiO,, TaxinHoe, Taxikapais, aHemis,
JIeViKoLMTO3 npu rocritanizauii, a Takox notpeba y WTy4Hii BeHTUAsSLIi
nereHb. [eHeTUYHUM npeaukTopom nepebiry Tsxkoi COVID-19-
acouirioBaHoi NHEBMOHII 3 nigBuLLEeHO0 NoTPebOIo y PecnipaTopHil
nigTpumui 6yB BapiaHT reHa CCR5. BapiaHT reHa CCR5 acouirioBaHuii
i3 MiABMLLEHNM PIBHEM nerikounTis npy rocritanisauii. OTpyumaHi pesyss-
TaTV CBIAYaTh PO HEOOXIAHICTL NoAasbLLIVX 6araToniaHoBUX JOCIAXEHb
Y LIbOMY HanpsiMi 3 METOI0 BU3HA4YEHHSI MPOBIAHUX FeHETUYHO OrOCepes-
KOBaHWX NaToreHeTUYHNX MEXaHI3MIB pO3BUTKY TXXKOI BipycHoi COVID-
19-acouirioBaHOi MHEBMOHii.

Kniouogi cnoea: COVID- 19, nHeBmonHis, renn, ACE, CCR5.

OeneunoHHbii BapuaHT reHa CCR5
(rs333), a He BapuaHT reHa ACE (rs4340),
CBSI3aH C ANINTENIbHOW pecnmupaTopHOM
nopAaepXxkon y naumeHtoB ¢ COVID-19-
accouMMpoBaHHOW NHEBMOHUEN

3.U. Poccoxa, J1.E. ®uwyk, B.U. Moxunbko, [0.HU. Yeprasckas,
C.M. Lsupenko, C.W. KostyH, H.Jl. MeaBegesa, B.A. Bepwuropa,
H.T. FopoBeHko

Pe3siome. Llesb — npoaHann3npoBaTs BavsHe BapyaHToB reHoB ACE
(¢.2306-117_4041/D, rs4340) n CCR5(del32, rs333) Ha TeyeHwne Tsxenoli
COVID-19-accoummpoBaHHOV MHEBMOHMW Y MALIMEHTOB, KOTOPLIM MPO-
BOAWIIV JIEYEHNE B OTAENEHMN UHTEHCUBHOV Tepanuy. OObekT u MeTosbl
uccnenosanus. B nccnepoaHve skmodeH 31 naumeHT (16 MyxynH
u 15 XeHLumH) ¢ anarHo3om «BupycHasi COVID-19-accoumnmpoBaHHast
MTHEBMOHUS». BCe y4acTHUKM MPOXOANIN €XEAHEBHO CTaHAAaPTHbLIE M0-
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BTOPHbIE KIIMHNYECKNE, MHCTPYMEHTAsIbHbIE 1 1ab0paTopHbie 06cneno-
BaHus. OnpeneneHve BapuaHTos reHoB ACE n CCR5 nposoawny mone-
KyJISPHO-reHeTUYeCKMM METOLOM C NMPUMEHEHWEM annesnbcreynpuye-
CKOW nMonMMepasHoi LenHoMi peakumn. Pesynbtatbl. 3Ha4uMbiMu
KJIMHUYECKUMU NPEANKTOPaMU JIETaJIbHOIO MUCX0AA Y MALMEHTOB C TsXe-
novi COVID- 19-accoummpoBaHHO HEBMOHWE Obliv HU3KWI nokasaTesib
cootHowerns SpO,/Fi0,, TaxunHoa, Taxvkapams, CHUXEHHOE CUCTO/N-
yeckoe apTepuabHoe AaBaeHne, aHemus, 1eiKoLMTO3 NPy roCinTanm-
3aLmu, a Takxe noTPebHOCTb B [UTNTE/IbHOV UCKYCCTBEHHOM BEHTUNSLIMN
nerkux. MauneHTsl ¢ retepo3urotHeiM reHotunom W/del32 no reHy
CCR5 B cpaBHeHum ¢ naumeHTamu ¢ reHoturnom W/W umenu goctosep-
HO 60s1€€ JINTENbHYIO PECTTUPATOPHYIO MOAAEPXKKY, & UMEHHO — 3HAYM-
MO 6OJIbLUYIO MPOAOIKUTENILHOCTL KMCIOPOAHO Teparnuy ¢ UCrob30-
BaHWeM kucsiopogHovi macku (4,50+3,70 n 2,19+1,28 aHs COOTBETCTBEH-
HO), 3Ha41MO GOJIbLLYIO IPOLAOIKNTENIbHOCTL UCKYCCTBEHHOM BEHTUSILIMN
nerkux(15,00+4,24 n 4,40+4,98 1Hs COOTBETCTBEHHO) 1 3HA4Y1MO Bosiee
LUIMTESTbHYIO OOLLYIO MPOLAOIKUTENIbHOCTb OkcureHoTepanum (9,60+5,68 n
4,19+3,84 aHs cOOTBETCTBEHHO). Y naumeHToB ¢ reHoturnom W/del32
110 reHy CCR5 Obls1 3Ha41MO MOBBILLIEH YPOBEHb JIEHKOLMTOB 110 CPaBHe-
HWIO ¢ naumeHTamu ¢ reHotunom W/W (13,64+10,66 n 8,38+2,85 coot-
BETCTBEHHO). BbiBOAIbI. 3HAYUMbIMU KITMHUHECKUMU MPEANKTOPaMU J1e-
Ta/IbHOIr0 McXoAa y naLmeHToB c Tsxesnor COVID-19-accouymmpoBaHHO
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OPUTIHANDbHI AOCNIAXEHHS

MHEBMOHMe Obliv HU3Kkue nokasatesv cooTHoLeHns SpO,/Fi0,, Taxun-
HO3, Taxvkapamsi, aHeMusl, 1eAKoLMTO3 NPy rocruTanm3anmny, a Takxe
noTPebHOCTb B UCKYCCTBEHHOM BEHTUNSILMM Nerkux. eHeTudeckum
npeankTopom TeveHns Taxenoii COVID-19-accoummpoBaHHONM MHEBMO-
HWW C MOBBILLIEHHON MOTPEBHOCTLIO B PECMUPATOPHOM NOALAEPXKE Obis
BapuaHT reHa CCR5. BapuaHT reHa CCR5 accoLmmpoBaH C oBbILLEHHbIM
YPOBHEM NeiKOUMTOB npu rocrutann3auymm. [onyyeHHble peaybTaTs
CBUAETENIbCTBYIOT O HEOBXOAMMOCTY AaJIbHEMLLIMX MHOIMOMIaHOBbIX UC-
C/1e0BaHWIi B 3TOM HarnpasieHnu C Liesblo ONpeaeneHuns BeayLumx re-
HETUYECKM 0r0CPELOBaHHbIX MATOr€HETUYECKNX MEXaHN3MOB Pa3BUTUS
Tsxenovi BupycHosi COVID- 19-accoummpoBaHHO MHEBMOHWN.

Kniouesbie cnosa: COVID-19, nHeBmoHus, reHbl, ACE, CCR5.
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