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Abstract Studying the influence of heredity, in particular, the importance of polymorphic variants of the IL-1p gene in the
progress of COVID-19 infection can be useful in explaining the pathogenesis of the disease and preventing the origin of
complications. The aim of the study is to analyze the association of rs1143627 polymorphism of IL-1p gene with the
pathogenesis of pneumonia in women infected with COVID-19. The aggravation of the disease and the frequency of
complications in pregnant and non-pregnant women infected with COVID-19 were studied in the main and control samples
of the rs1143627 polymorphism of the IL-1b gene. Real-time PCR analysis of genomic DNA isolated from peripheral blood
was performed. The vertical T/T genotype was statistically more common in healthy donor samples (p<0.05). Comparison of
heterozygous T/C genotype in pregnant women with COVID-19 and controls did not reach significant results (p>0.05). The
proportion of mutant homozygous genotype C/C was higher in pregnant women infected with COVID-19 than in the control
group (20.0% and 10.5%, respectively), but statistically significant values were not obtained (p>0.05). Conclusion: the
results show that the vertical T/T genotype of the IL-1b gene polymorphism rs1143627 has a protective property with high
statistical confidence, the heterozygous T/C genotype is not associated with the development of coronavirus, as well as the
presence of the mutant homozygous C/C genotype there is a tendency between the outbreak of the disease and the occurrence
of pneumonia.
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of COVID-19 in pregnant women may also vary among
different populations and ethnic groups [4-7].

Exacerbation of coronavirus infection usually occurs
within a week after the onset of symptoms when viral titers
decrease, suggesting a role of deregulated inflammatory
response in the pathogenesis of disease exacerbation [8-10].
Currently, the role of the IL-1 family, more than any other
cytokine family, is considered the most important, and it is
well studied in the spectrum of auto-inflammatory diseases,
cardiovascular diseases [11-13]. Observations show that
IL-1P gene expression is low or undetectable in the absence
of pathological processes, but significantly increases in the

1. Enter

COVID-19 is an infection that is spreading worldwide as a
pandemic and poses a serious threat to people's health and
life. The actuality of the problem is the fight against coronavirus,
despite the introduction of vaccination, spreading the disease
[1-3]. One of the most common complications in women
infected with Covid-19 is the development of pneumonia,
which sometimes develops without obvious clinical symptoms.
Pneumonia in pregnant women poses a serious threat to both
the health of the woman and the condition of the unborn fetus.
Based on available epidemiologic data on the spread of novel

coronavirus infection in pregnant women and the experience
of other pandemics, it has been hypothesized that the course
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blood in disease conditions [14]. IL-1p or IL-6 genes have
been hypothesized to be key pathological factors in severe
COVID-19 [15] and Aggravation of COVID-19 is integrated
with elevated IL-1pB and IL-6 responses [10,16-18]. Furthermore,
the hyperinflammation state in COVID-19 has been found to
resemble some aspects of hemophagocytic lymphohistiocytosis
(HLH), a condition that may be exacerbated by therapeutic
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blockade of IL-1p [19]. Several studies, analyzing peripheral
blood mononuclear cells from patients with COVID-19,
have shown a significant decrease in CD4 + T cells and CD8
+ T cells and an increase in MOs in the early stage of
recovery. In addition, erythrocyte sedimentation rate was
higher in classical CD14 ++ Monocytes and CD14 ++ IL-1p
+ Monocytes with strong inflammatory gene expression [20].
Using this information, it is possible to investigate genetic
factors in patients, in particular IL-1p gene polymorphisms,
to develop individual treatment plans and to prevent the risk
of disease complications.

2. The Purpose of the Study

Analyze the association of rs1143627 polymorphism of
IL-1B gene with the pathogenesis of pneumonia in women
infected with COVID-19.

3. Materials and Research Methods

In a scientific study, the IL-1p gene rs1143627
polymorphism was analyzed using a case-control model. The
main group included 110 Uzbek women who were infected
with various degrees of COVID-19 during pregnhancy and
were not vaccinated at that time. 36.4% of them were women
aged 18-25 (40), 49.1% were women aged 26-35 (54), 14.5%
were women over 36 (16). The women involved in the study
were at different stages of pregnancy.

The women recruited for the study were divided into
two groups: subgroup A - 70 patients with a severe form of
COVID-19, that is, all of them had pneumonia and respiratory
symptoms (SPO,<94, focal changes characteristic of pneumonia
in X-ray analysis). Subgroup B consists of 40 pregnant
women with mild viral infection with asymptomatic or
general symptoms: fever, loss of appetite, general weakness.
Genomic DNA preparations (n=105) from conditionally
healthy donors without symptoms of COVID-19 in the
anamnesis were used as material for the control group.

In the anamnesis of the women taken for examination,
none of them had been vaccinated against COVID-19. In
order to clearly show the role of genetic polymorphisms in
the pathological process and taking into account the high
probability of the emergence of new strong strains of the
virus and the fact that existing vaccines may not be resistant
to new strains of the virus, only unvaccinated women were
selected for the study.

Molecular genetic testing is carried out at the Department
of Molecular Medicine and Cell Technologies, on the basis
of the Scientific and Practical Center of Hematology of the
Republic of Uzbekistan.

The examination consisted of several stages, first, venous
blood samples were taken from the patients, then the DNA
molecule was isolated from lymphocytes in the blood sample,
polymorphisms were determined using PCR, and the results

were determined. Polymorphisms were determined according
to the instructions of Litekh (Russia).

PCR analysis was performed according to the following
amplification programs:

Initial denaturation for IL-1p gene rs1143627 polymorphism
- 94C0 (3 min.1l cycle), 35 amplification cycles: 94CO0
(10 sec) - denaturation, 60C0O (10 min) - softening (thermal
treatment), 72C0 (20 sec) - elongation and final synthesis 72
CO (1 min. 1 cycle), kept for 10 minutes.

Fragments of the analyzed PCR products (DNA) were
imaged in a UV transilluminator (wavelength 310 nm) with
a built-in digital camera. The results of the analysis of the
fluorescent signal for each of the samples allow us to answer
whether each allele is present in a heterozygous or homozygous
form.

The degree of association of allelic and genotypic variants
was estimated by OR and RR values with 95% confidence
intervals (95% CI).

The statistical significance of the study was studied using
the Epi info and R Microsoft office software package (2021).

4. Results

Depending on the obtained consequences, the distribution
frequencies of alleles and genotypes of rs1143627 polymorphism
in the IL-1B gene were studied, and the differences between
them were analyzed to identify the association with the
origin of the coronavirus disease and the aggravation of the
clinical condition in patients.

The results of the comparative comparison showed that
the percentage of the T allele was 58.6% in the main group of
examined women and 71.4% in the control group, which is
statistically significant in protecting against COVID-19
(¥*=7.7; p=0.01;0R=0.6; 95%Cl: 0,38 - 0,85) (Table 1).

The percentage of C allele in the main group of examined
women was 41.4%, which is significantly higher than that
of conditionally healthy people in the control group, the
percentage of allele distribution in the control group was
28.6%. It showed a high statistical correlation of C allele of
IL-1B gene with the development of the disease (x*=7.7;
p=0.01; OR=1.8; 95%ClI: 1.18 - 2.63) (Table 1).

In the research, we studied the frequencies of T/T, T/C,
C/C genotypes of rs1143627 in the main group consisting
of women infected with different degrees of severity of
coronavirus disease, as well as in conditionally healthy
people in the control sample. The prevalence of genotypes in
the IL-1P gene rs1143627 polymorphism was 37.3%, 42.7%
and 20.0% in women in the main group, and 53.3%, 36.2%
and 10.5% in the control sample (Table 1).

The prevalence of homozygous T/T genotype of IL-1
gene rs1143627 polymorphism was 37.3% in the main group
and 53.3% in the control sample. Statistical indicators
showed that this genotype has high protective properties:
¥*=5.6; p=0.03; OR=0.5; 95% CI: 0.3 - 0.89.
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Table 1. Frequencies of alleles and genotypes of the IL-1 gene rs1143627 polymorphism in the main group and the control group

Number of examined alleles and genotypes Statistical difference
glelrﬁtl)etisgg Main group Control group 2 Relative risk Odds ratio
N % N % RR 95%Cl OR 95%Cl
T 129 58,6 150 714 77|08 | 058-117 | 0,6 | 0,38-0,85
C 91 41,4 60 28,6 7,7 | 1,2 0,78 -1,89 1,8 1,18 - 2,63
TIT 41 37,3 56 53,3 56 | 07 041-12 05 0,3-0,89
TIC 47 42,7 38 36,2 10 | 1,2 0,71-1,97 1,3 0,76 - 2,28
CIC 22 20,0 11 10,5 38 | 19 1,09 - 3,33 2,1 0,99 - 4,61

Table 2.
pneumonia-complicatedCOVID-19 and a control group

Association between alleles and genotypes of IL-1B gene rs1143627 polymorphism in a group of pregnant women

Number of examined alleles and genotypes Alleles and genotypes
zlelr?!i;sgsd pneumoPr:?a?-r;zr:'r:;\lliocgteeg VCVI(t)Q/ID- 19 Control group 2 Relative risk Odds ratio
n % n % RR 95%Cl OR 95%CI
T 82 58,6 150 714 |62 |08 | 05-135 | 0,6 | 0,36-0,89
C 58 41,4 60 286 |62 (12 |082-181 | 1,8 | 1,13-2,77
TIT 24 343 56 533 | 61|06 | 03-139 | 0,5 | 0,25-0,85
TIC 34 48,6 38 36,2 |27 |13|066-271]| 1,7 | 09-3,07
c/C 12 17,1 11 105 | 1,6 | 1,6 | 0,69-3,88 | 1,8 | 0,74-4,23

infected with

Table 3. Correlation between alleles and genotypes of the IL-1B gene rs1143627 polymorphism in a group of pregnant women mildly infected with

COVID-19 and in a control group

Number of examined alleles and genotypes Alleles and genotypes
I;\Ielr?:i;:;]sd Pregnan(t:vOV(\J/r?Sr_]lvgith mild Control group 2 Relative risk Odds ratio
n % n % RR 95%ClI OR 95%Cl
T 47 58,8 150 714 43108 04-17 0,6 | 0,33-0,97
C 33 413 60 28,6 43|12 | 087-17 | 1,8 | 1,03-2,99
TIT 17 42,5 56 53,3 14|08 |028-228 | 06 | 031-1,35
TIC 13 325 38 36,2 02|09]| 03-273 | 0,8 | 039-1,84
CIC 10 25,0 11 10,5 49124 1082-69 | 28 | 1,13-7,17

The concentration of the heterozygous T/C genotype in
women with COVID-19 in the main group was 42.7%, in
healthy people it was 36.2%, and as a result of statistical
processing, the following was revealed: y?= 1.0; p=0.40;
OR =1.3; 95% CI: 0.76 - 2.28. Among the infected women,
the contribution of the mutant C/C homozygous genotype
was 20.0%, and in the conditionally healthy control group,
it was 10.5%, and this result indicates that the genotype is 2.1
times more common in women infected with coronavirus
and predisposes to the development of the disease (x*= 3.8;
p=0.10; OR=2.1; 95% CI: 0.99 - 4.61) (Table 1).

In our study, we also studied the distribution of alleles and
genotypes of IL-1B gene rs1143627 polymorphism in 70
pregnant women with severe (pneumonia-complicated)
COVID-19 and a group of conditionally healthy subjects and
compared the results (Table 2).

In this subgroup, the share of T-allele of IL-1p gene
rs1143627 polymorphism was 58.6%, in the control sample
it was 71.4%, in which it was determined with high statistical
confidence a significant protection against the development

of COVID-19 combined with pneumonia (3°=6.2; p=0.03;
OR=0.6; 95%CI: 0.36 - 0.89). The share of C allele is
significantly 1.8 times more common in the subgroup of
patients: 41.4% and 28.6%, respectively (x*=6.2; p=0.03;
OR=1.8; 95% ClI: 1.13 - 2.77).

T/T, TIC, and C/C genotypes of IL-1B gene rs1143627
polymorphic locus in the group of pregnant women with
pneumonia-complicatedCOVID-19: 34.3%, 48.6%, 17.1%,
and in the control group it was 53.3%, 36.2% and 10.5%.
The frequency of detection of weakened T/T genotype in
pregnant women of control group and subgroup A was 53.3%
vs. 34.3% and was observed to have a significant protective
function against the disease in statistical processing (}°=6.1;
p=0.03; OR=0.6; 95% CI: 0.25-0.85).

In the group of women with COVID-19 complicated by
pneumonia during pregnancy, the proportion of T/C genotype
was 48.6% (x*=2.7; p=0.20; OR=1.7; 95% CI: 0.9 - 3.07),
which is higher than the control group with a concentration
of 36.2%. According to the odds ratio, this genotype has a
tendency to increase the risk of developing pneumonia in
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COVID-19 by 1.7 times compared to conditionally healthy
individuals in the control group, and the homozygous C/C
genotype has a tendency to increase by 1.8 times (x*=1.6;
p=0.30; OR =1.8; 95% ClI: 0.74 - 4.23).

In addition, we studied the prevalence of IL-1B gene
rs1143627 polymorphic locus alleles and genotypes in pregnant
women mildly infected with COVID-19 and control groups
and analyzed the results (Table 3).

In the group of pregnant women with mild COVID-19, the
concentration of the T-allele was 58.8%, compared to 71.4%
in the control group, and statistical processing revealed a
protective function against the mild form of the disease with
high confidence (x* = 4.3; p=0.05; OR=0.6; 95% CI: 0.33 -
0.97). The frequency of the C-allele was 41.3% in women
with mild COVID-19, and its frequency in the conditionally
healthy control group was 28.6%. Women with this allele
had a statistically significant 1.8 times higher risk of developing
the disease than a healthy sample (x* = 4.3; p = 0.05; OR =
1.8; 95% CI: 1.03 - 2, 99).

The prevalence of the T/T genotype in subgroup B of
patients was lower than in the conditionally healthy group,
but statistically significant results were not obtained (x*=1.4;
p=0.30; OR=0.6; 95% CI: 0.31 -1.35). The frequency of
detection of the heterozygous T/C genotype was 32.5% and
36.2% in the subgroup and control groups, respectively, and
was found to be statistically insignificant in the development
of the disease (x°=0.2; p=0.70; OR=0, 8, 95% Cl: 0.39-1.84).

The percentage of mutant homozygous C/C genotype was
25.0% in the group of pregnant women withmild form of
COVID-19, which is 2.8 times higher with high statistical
confidence than in the control group with a percentage of
10.5% (x*=4.9; p=0.05; OR=2.8; 95% CI: 1.13 - 7.17).

5. Discussion

Several studies show that interleukin IL-1Blevels are elevated
in women infected with COVID-19. It is known that
IL-1pfamily of cytokines plays a crucial role in triggering
a cytokine storm due to uncontrolled immune responses
in COVID-19 infection [21]. However, the role of this
polymorphic locus in pregnant women infected with COVID-19
has not been sufficiently studied, despite the present study.

During the study of the distribution of the genotypes of the
rs1143627 polymorphism in the IL-1B gene for the main
group of women infected with COVID-19 and the control
sample, it was found that the heterozygous T/C genotype
was statistically insignificant. COVID-19 (x*=1.0; p>0.05;
95% CI: 0.71-1.97). Detection of the mutant C/C genotype
was 2.1 times higher in patients than in the control group,
and women with this genotype had a tendency to develop the
disease (x*=3.8; p>0.05; 95% Cl: 1.09-3.33; OR=2.1; 95%
Cl: 0.99 - 4.61), the wild-type T/T genotype was found to
be highly statistically significant in protecting against the
disease, which was 37.3% in the main group of pregnant
women with COVID-19 and controls group is 53.3% (x*=5.6;
p<0.05; 95% CI: 0.41-1.2) (Table 1).

When analyzing the role of the IL-1B gene in the
development of mild or severe forms of the disease, the
heterozygous T/C genotype was statistically insignificant in
the severity of the disease (p>0.05). In the group of pregnant
women with a form of coronavirus complicated by pneumonia,
the proportion of this genotype is 48.6% and according to the
odds ratio: ¥*=2.7; p>0.05; 95% CI: 0.66 - 2.71, in pregnant
women with a mild form of COVID-19 it was 32.5%, XZ:O.Z;
p>0.05; 95% CI: 0.3 - 2.7, at the same time the percentage of
T/C genotype in the control group was 36.2% (Table 2).

The frequency of appearance of the homozygous mutant
CIC genotype was 17.1% in pregnant women with pneumonia
-associated with COVID-19, showing a tendency to increase
the risk of disease complications by 1.8 times (x*=1.6;
p>0.05; OR=1.8; 95% CI: 0.69- 3.88). This genotype of the
IL-1B gene is equal to 25.0% in the group of women with a
mild form of viral infection and 10.5% in the control sample,
and with high confidence in statistical processing, it was
found that the C/C genotype increases the occurrence of this
form of the disease by 2.8 times (x*=4.9; p<0.05; OR=2.8;
95% CI: 0.82-6.96) (Table 3).

Based on common parameters, the results of our study
showed that the T/T genotype has a protective role against
the disease (p=0.03). Also, the homozygous wild-type
genotype performs a protective function in the development
of the severe form of COVID-19 with obvious statistical
certainty (34.3% vs. 53.3%, respectively, y*=6.1; p<0.05; 95%
Cl: 0.3 - 1.39). However, statistically significant results
of this genotype in protection against mild form of viral
injection were not observed (25.0% and 10.5%, respectively;
¥’=1.4; p>0.05; 95% CI: 0.28 - 2.28).

The analysis of the literature shows that there are
correlations between the development of complications of
Covid-19 infection and the increase of inflammatory
processes (Huang et al. 2020; Bullard et al. 2020; Zhang et
al., 2020). According to them, the role of interleukins and the
genes responsible for them is important in the pathogenesis
of viral infection. Also, Hadjadj et al. (2020) explained the
pathological processes associated with protein secretion in
the disease of COVID-19 as being related to the secretion of
interleukins. Based on the evidence, the IL-1 pathway has a
significant antiviral effect and helps the immune system to
fight viral infection [22-23]. However, based on these data,
studies using interleukin therapies in COVID-19 patients
have not yielded positive results, suggesting that IL-1f is not
associated with disease progression (Lucy CK Bell et al.,
2020). Also, IL1p levels did not predict disease progression
in hospitalized patients, despite decreased cytokine activity
in patients recovering from COVID-19 (Thwaites et al.,
2020). The above controversies indicate the need for broader
cross-national and cross-category genetic studies for early
diagnosis of COVID-19 outbreaks and pneumonia.

Studies worldwide have identified gender-related differences
in the severity of COVID-19 between men and women as a
result of genetic analysis, and observed a significantly higher
risk of developing a COVID-19 outbreak in men compared
to women [24]. Another study in China found that men were
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more susceptible to the effects of COVID-19 than women
[25]. Therefore, it is appropriate to carry out genetic research
in a sex-separated state. Because the clinical outcomes and
complications of COVID-19 vary between countries and
different ethnicities, researchers encourage genetic studies to
explain this observation [26].

Despite the fact that our research was studied in the
contingent of pregnant women, it helps to clarify the role of
genetic factors in their physiological conditions: immune
system, respiratory system and other anatomo-physiological
changes.

6. Summary

According to the results of our research, IL-1B gene
rs1143627 polymorphism plays an important role in preventing
the development and complications of COVID-19 infection.
Carriers of the T allele of this polymorphism have strong
protection against the disease, while patients with the
recessive C allele have a more severe form of viral infection.
The analysis of genotypes showed that the homozygous T/T
genotype has a statistically higher protective function, but
the presence of the heterozygous T/C genotype does not play
a significant role in the outbreak of the coronavirus disease.
The homozygous mutant C/C genotype has a tendency to
increase the risk of disease progression and pneumonia in
COVID-19.

Genetic testing is one of the most harmless and effective
methods among pregnant women, early prediction of the
disease outbreak helps to prevent the development of adverse
pathological conditions in the mother and the fetus.

Also, understanding the mechanisms and mediators
involved in the cytokine storm may help to find effective
ways to treat and combat SARS-COV-2 infection.

Currently, the only way to protect against COVID-19
remains vaccination, however, more extensive, international
research is needed to understand the pathogenesis of the
virus and to prepare for additional risks such as the
emergence of new, more virulent strains.

ACKNOWLEDGEMENTS

We would like to thank all the co-authors who helped
to conduct our study and prepare the manuscript, who
participated in data collection, and all patient groups who
participated in the investigation.

REFERENCES

[1] World Health Organization. Clinical management of severe
acute respiratory infection when COVID-19 is suspected:
interim guidance. Available at: https://www.who.int/publicat
ions-detail/clinical-management-of-severeacute-respiratory-i
nfection-when-novel-coronavirus-(ncov)-infection-is-suspect

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

(11]

[12]

[13]

1923

ed. Accessed Jan. 20, 2020.

Malk R., Hassan E., Mohamed A., Amr E., Hassan H. Effect
of an Educational Program on Nurses Performance Regarding
COVID-19 in the Obstetrics and Surgical units. Egyptian
Journal of Health Care, 2022; 13(4): 251-2609.

DOI: 10.21608/EJHC.2022.260885.

Hassan H., Malk R., Abdelhamed A., Genedy A. Infection
Control Knowledge and Practices: Program Management in
Labor Units According to Standard Infection Control Precautions
in Northern Upper Egypt. American Journal of Nursing
Research, 2020; 8(4): 412-425. doi:10.12691/ajnr-8-4-1.

Khan DSA, Hamid LR, Ali A, et al. Differences in pregnancy
and perinatal outcomes among symptomatic versus asymptomatic
COVID-19-infected pregnant women: a systematic review
and meta-analysis. BMC Pregnancy Childbirth 2021; 21:801.
https://doi.org/10.1186/5s12884-021-04250-1.

Hassan H. The Impact of Evidence-Based Nursing as The
Foundation for Professional Maternity Nursing Practices.
Open Access Journal of Reproductive System and Sexual
Disorder, 2019; 2(2): 195-197. OAJRSD.MS.ID.000135.
DOI: 10.32474/0AJRSD.2019.02.000135.

Mostafa H., Hassan H., Atea Sh., Ahmed M. Families' Perception
toward Application of Infection Control Precautions with
Corona Virus at Home. Egyptian Journal of Health Care,
2024; 15 (2): 511-533. DOI: 10.21608/EJHC.2024.354543.

Hassan H. Evidence-Based Practice in Midwifery and
Maternity Nursing for Excellent Quality of Care Outcomes.
American Journal of Nursing Research, 2020; 8(6): 606-607.
doi: 10.12691/ajnr-8-6-3.

Bell, L. C. K., Meydan, C., Kim, J., et al. (2021). Transcriptional
response modules characterize IL-1f and IL-6 activity in
COVID-19. iScience, 24(1), 101896. https://doi.org/10.1016
/j.isci.2020.101896.

Bullard, J., Dust, K., Funk, D., Strong, J. E., Alexander, D.,
Garnett, L., Boodman, C., Bello, A., Hedley, A., Schiffman,
Z., Doan, K., Bastien, N., Li, Y., Van Caeseele, P. G.,
& Poliquin, G. (2020). Predicting Infectious Severe Acute
Respiratory Syndrome Coronavirus 2 From Diagnostic
Samples. Clinical infectious diseases: an official publication
of the Infectious Diseases Society of America, 71(10),
2663-2666. https://doi.org/10.1093/cid/ciaa638.

Huang, C., Wang, Y., Li, X, Ren, L., Zhao, J., Hu, Y., Zhang,
L., Fan, G., Xu, J., Gu, X., Cheng, Z., Yu, T., Xia, J., Wei, Y.,
Wu, W., Xie, X,, Yin, W,, Li, H., Liu, M., Xiao, Y., ... Cao, B.
(2020). Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. Lancet (London, England),
395(10223), 497-506. https://doi.org/10.1016/S0140-6736
(20)30183-5.

Arend, W. P., Palmer, G., & Gabay, C. (2008). IL-1, IL-18,
and IL-33 families of cytokines. Immunologicalreviews, 223,
20-38. https://doi.org/10.1111/j.1600-065X.2008.00624 .x.

Buckley, L. F., & Abbate, A. (2018). Interleukin-1 blockade
in cardiovascular diseases: a clinical update. European heart
journal, 39(22), 2063-2069. https://doi.org/10.1093/eurheartj
lehy128.

Gabay, C., Lamacchia, C., & Palmer, G. (2010). IL-1 pathways
in inflammation and human diseases. Naturereviews.
Rheumatology, 6(4), 232—241. https://doi.org/10.1038/nrrheum.
2010.4.



1924

[14]

[15]

[16]

[17]

[18]

[19]

Copyright © 2024 The Author(s). Published by Scientific & Academic Publishing

Mehrinoz Oybekjongizi Komilova et al.:

The Role of the IL-1B Gene in the

Development of Pneumonia-Associated with COVID-19 in Pregnant Women

Abbate, A., Toldo, S., Marchetti, C., Kron, J., Van Tassell,
B. W., & Dinarello, C. A. (2020). Interleukin-1 and the
Inflammasome as Therapeutic Targets in Cardiovascular

Disease. Circulation research, 126(9), 1260-1280. https://doi.

0rg/10.1161/CIRCRESAHA.120.315937.

Maes, B., Bosteels, C., De Leeuw, E., Declercq, J.,
Van Damme, K., Delporte, A., Demeyere, B., Vermeersch,
S., Vuylsteke, M., Willaert, J., Bollé, L., Vanbiervliet,
Y., Decuypere, J., Libeer, F., Vandecasteele, S., Peene, 1.,
&Lambrecht, B. (2020). Treatment ofseverelyill COVID-19
patientswith anti-interleukindrugs (COV-AID): A structured
summary of a study protocol for a randomised controlledtrial.
Trials, 21(1), 468. https://doi.org/10.1186/s13063-020-04453-5.

Liao, M., Liu, Y., Yuan, J., Wen, Y., Xu, G., Zhao, J., Cheng,
L., Li, J., Wang, X., Wang, F., Liu, L., Amit, I., Zhang, S., &
Zhang, Z. (2020). Single-celllandscapeofbronchoalveolar
immune cells in patientswith COVID-19. Nature medicine,
26(6), 842-844. https://doi.org/10.1038/s41591-020-0901-9.

Qin, C., Zhou, L., Hu, Z,, Zhang, S., Yang, S., Tao, Y., Xie,
C., Ma, K., Shang, K., Wang, W., & Tian, D. S. (2020).
Dysregulation of Immune Response in Patients With
Coronavirus 2019 (COVID-19) in Wuhan, China. Clinical
infectiousdiseases: an official publication of the Infectious
Diseases Society ofAmerica, 71(15), 762-768.
https://doi.org/10.1093/cid/ciaa248.

Ravindra, N. G., Alfajaro, M. M., Gasque, V., Huston, N. C.,
Wan, H., Szigeti-Buck, K., Yasumoto, Y., Greaney, A. M.,
Habet, V., Chow, R. D., Chen, J. S., Wei, J., Filler, R. B,,
Wang, B., ... Wilen, C. B. (2021). Single-cell longitudinal
analysis of SARS-CoV-2 infection in human airway
epithelium identifies target cells, alterations in gene
expression, and cell state changes. PLoS biology, 19(3),
€3001143. https://doi.org/10.1371/journal.pbio.3001143.

Mehta, P., McAuley, D. F., Brown, M., Sanchez, E., Tattersall, R.

S., Manson, J. J., & HLH AcrossSpeciality Collaboration, UK
(2020). COVID-19: consider cytokine storm syndromes and
immunosuppression. Lancet (London, England), 395(10229),
1033-1034. https://doi.org/10.1016/S0140-6736(20)30628-0.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Wen, W., Su, W., Tang, H., Le, W., Zhang, X., Zheng, Y., Liu,
X., Xie, L., Li, J., Ye, J., Dong, L., Cui, X., Miao, Y., Wang,
D., Dong, J., Xiao, C., Chen, W., & Wang, H. (2020).
Immune cell profiling of COVID-19 patients in the recovery
stage by single-cell sequencing. Cell discovery, 6, 31.
https://doi.org/10.1038/s41421-020-0168-9.

Mardi, A., Meidaninikjeh, S., Nikfarjam, S., MajidiZolbanin,
N., & Jafari, R. (2021). Interleukin-1 in COVID-19 Infection:
Immunopathogenesis and Possible Therapeutic Perspective.
Viral immunology, 34(10), 679-688. https://doi.org/10.1089/
vim.2021.0071.

Guidotti, L. G., & Chisari, F. V. (2000). Cytokine-mediated
control of viral infections. Virology, 273(2), 221-227.
https://doi.org/10.1006/vir0.2000.0442.

Orzalli, M. H., Smith, A., Jurado, K. A., Iwasaki, A., Garlick,
J. A, & Kagan, J. C. (2018). An Antiviral Branch of the IL-1
Signaling Pathway Restricts Immune-Evasive Virus Replication.
Molecular cell, 71(5), 825-840.e6. https://doi.org/10.1016/].
molcel.2018.07.009.

Rizvi, S., Rizvi, S. M. S., Raza, S. T., Abbas, M., Fatima, K.,
Zaidi, Z. H., & Mahdi, F. (2022). Implication of single
nucleotide polymorphisms in Interleukin-10 gene (rs1800896
and rs1800872) with severity of COVID-19. The Egyptian
journal of medical human genetics, 23(1), 145.
https://doi.org/10.1186/s43042-022-00344-3.

Mo, P., Xing, Y., Xiao, Y., Deng, L., Zhao, Q., Wang,
H., Xiong, Y., Cheng, Z., Gao, S., Liang, K., Luo, M., Chen,
T.,Song, S., Ma, Z., Chen, X., Zheng, R., Cao, Q., Wang, F.,
& Zhang, Y. (2021). Clinical Characteristics of Refractory
Coronavirus Disease 2019 in Wuhan, China. Clinical
infectious diseases: an official publication of the Infectious
Diseases Society of America, 73(11), e4208-e4213.
https://doi.org/10.1093/cid/ciaa270.

Alsayed, B. A., & Mir, R. (2022). Severe COVID-19 Pneumonia
and Genetic Susceptibility: A Case Report and Literature
Review. Cureus, 14(3), €23636. https://doi.org/10.7759/cureus.
23636.

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/



