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Abstract

Relevance: In January 2020, the World Health Organization (WHO) announced the spread of a new coronavirus
infection, COVID-19. The clinical picture of COVID-19 is wide, ranging from asymptomatic infection to acute respiratory
distress syndrome, most often ending in death. Some viral infections are known to be followed by lifelong immunity, while
others can lead to repeated infections throughout life. There is an urgent need to better understand whether those who have
had COVID-19 are protected from reinfection or not.

The aim. In the present study, we examined the association of IL2, IL6, and IL10 gene polymorphisms with COVID-19
reinfection and its severity in two cases of the disease.

Materials and methods: A total of 301 patients with a confirmed diagnosis of COVID-19 took part in a retrospective
study, of which 76 patients had a second illness. Genetic research was carried out by real-time PCR.

Results: Of the 22 initially severe patients, 7 had re-developed COVID-19 in a severe form and 15 in a mild form. Of the
54 patients who first became ill with COVID-19 in a mild form, 16 re-developed a severe form of the disease and 38 re-
developed a mild form. Results of the multifactorial inheritance model of /L2 rs1801274, IL6 rs2069840, IL10 rs1800872
gene polymorphisms showed no statistically significant association with recurrent COVID-19 disease episode (p>0.2).

Conclusion. Polymorphisms of cytokine genes IL2, IL6, IL10 are not associated with the severity of COVID-19
reinfection. Our results once again confirm the lack of long-term immunity after COVID-19 infection and the risk of
reinfection, regardless of the severity of the first episode.
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Pestome
BIIMAHUE TEHETUWMECKUX NOJIMMOP®U3IMOB HA NOBTOPHOE
3APAXEHME COVID-19 U TAXECTb TEMEHUA

Acusa A. EcenbaeBa’*, MepyepTt P. Macabaesal,
BakbiT6ek A. Ancanukosri, 3aype C. XKonambaegral,
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"HAO «MeguumHCKui yHuBepcuteT Cemen», r. Cemen, Pecny6nuka KasaxcraH;
2HAO «MeauumHckuin yHuBepcuteT AcTaHar, . ActaHa, Pecny6nuka KasaxcraH.

Beepenue. B axBape 2020 roga BcemupHas opraHusauus sgpasooxpaHeHus (BO3) obbsiBuna o pacnpocTpaHeHuu
HOBOI1 KOpoHaBwMpycHoit Hdekuum COVID-19. Knunnyeckas kaptuHa npu COVID-19 wwpoka: ot GeccumnToMHON hopMbl
WHEEKLMM [0 OCTPOrO PecnmpaTopHOro AMCTPECC-CUHAPOMA, Hambosee YacTo 3aKaH4MBAILLETOCS NETaNbHbIM UCXOLOM.
Kak 13BECTHO MoCne OfHMX MEPEHECEHHbIX BUPYCHBIX MHGDEKLMM OCTAETCS UMMYHUTET HA BCH XXM3Hb, @ Apyrne MoryT
MPMBECTU K MOBTOPHBIM 3apaxeHUsiM B TeueHWe Bcel xu3HM. CyllecTByeT ocTpas HeobXOgMMOCTb Myulle MOHSTh,
3awyyweHbl v Te, kto 6onen COVID-19, 0T NOBTOPHOO 3apaXeHus UK HeT.

Lenb. B HacTosilleM uccrnefoBaHWM Mbl XOTENM M3yuuTb B3aWMOCBA3b NonuMopduamoB reHos IL2, IL6, IL10 ¢
NoBTOpHbIM 3aboneBaHnem COVID-19 1 TSXeCTb0 TeYeHUs B BYX anu3ofax 3abonesaHus.

Matepuanbl meToAbl: BCEro B peTpOCNEKTUBHOM WUCCReaoBaHMM NpuHanmu yyact 301 nauueHT ¢ NoATBEPXAEHHbIM
puardosom COVID-19, u3 Hux 76 naumeHToB nepeboneny noBTOPHO. MeHETUYECKOE UCCMEA0BaHNE NPOBOAMIIOCH METOAOM
MLP B peanbHOM BpeMeHH.

PesynbTatbl. U3 22 nepBuyHO TsXenbiX NaLueHTa, NoBTOpHO 7 yenosek nepeHecn COVID-19 B Tsxenoit cTenexu u
15 B nerkon. /3 54 naumeHtos, nepeHecwux COVID-19 B nepBbiit pas, B Nerkoi creneHn, 16 MMenn Tsxenoe TeyeHue
OonesHu noBTOpHO M 38 YenoBek MOBTOpHO Gonenu nerko. PesynbTaTbl MynMbTUNMMKATUBHOM MOZENM HacrnefoBaHMs
nonumopguamoB reHoB L2 rs1801274, IL6 rs2069840, IL10 rs1800872 nokasanu OTCYTCTBUE CTaTUCTUYECKU 3HAYNMON
accoupaumu ¢ NoBTOPHbIM 3nu3ogom 3abonesanns COVID-19 (p > 0,2).
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BbiBog. Monumopduambl reHoB uutokuHoB IL2, IL6, IL10 He accoummpoBaHbl C TspkecTbto TeveHus COVID-19 npu
peuHdeLmpoBaHuM. Hawwm pesynbTaThl elle pa3 NOATBEPXKOAT, YTO nocne nepeHeceHHonm wHgekumn COVID-19 He
OCTaeTCs AOArOCPOYHOMO MMMYHUTETA U CYLLECTBYET PUCK NOBTOPHOTO 3apaXeHus.

Knioueenle cnosa: COVID-19, nonumopgbuam eeros IL2, IL6, IL10, nosmopHoe 3abonesaHue.

Ty#ingeme
FEHETUKANbIK NOJIMMOP®U3MAEPAIH COVID-19 KAUTA
XK¥KTbIPYbIHA XXOHE AfbiMHbIH AYbBIPJ1bIf bIHA SCEPI

Acusa A. EceHbaeBa'*, Mepyept P. Macabaesal,
BakbiT6ek A. Ancanukosi, 3aype C. XKonambaesa,
MepyepTt O. XamuTtoBa?, 3autyHa I'. XamumaynnuHa? Jlaypa T. Kacbim?

! «Cemeit meauumHa yHuBepcuTteTi» KeAK, Cemen K., KazakctaH Pecnybnukachl;
2 «<AcTaHa MeaMLMHa yHuBepcuTteTi» KeAK, AcTtaHa K., KazakctaH Pecny6nukachbl.

Kipicne. 2020 xbingbiH,  kaHTapbiHoa [yHuexy3inik geHcaynblk caktay yubivbl  (O0Y¥) xana COVID-19
KOPOHABMPYCTbIK ~ MH(EKUMSICIHBIH, - TapanfaHbiH  xapusinagbl. COVID-19-gblH  KNMHMKANbIK — KepiHici  aykbiMAabl:
WHEEKLNSAHBIH, CUMNTOMCbI3 TyPiHEH XeOen PEecnMpaTopiblK, AUCTPECC CUHAPOMbIHA AEiiH, Ken Xafdaiga eniMMmeH
asikTanagpl. Keibip BUpYCTbIK MHeKUMsNapaaH keliH eMip 60Mbl TypakTbl UMMYHUTET cakTanagbl, kel uHdeKuusanapabl
eMipiHae GipHewe peT kainTa xyKTbipy Kayni 6ap. COVID-19-6eH aybipraHmapAbiH, KaTa XyKTbipbiny KayniHiH 6ap He
XOK, 60onybIH 6iny eTe MaHpI3abI.

Maxkcatbl. byn septteype 6i3 IL2, IL6, IL10 reHgepitin, nommopduamaepidiv, COVID-19 BeH kaliTa XyKTbIpblnyablH,
aypyablH, eKi 3Nu30abIHAAFbI aybIPrblK, aFbIMbIHbIH, GalinaHbICbIH 3epTTeriMi3 Kengi.

Matepuangap MeH agictep: Petpocnektusti 3epTreyre COVID-19 gmarHosbl pactanfaH Oapnbik 301 nauueHt
KaTbICTbl, OnapfblH, 76-Cbl KailTa aybipabl. [eHeTukanblk, 3epttey MTP agiciMeH HaKkTbl yakbITTa Xyprisingi.

Hatuxenepi: bactanksl COVID-19 6eH aybipraH 22 ayblp HaykacTapablH 7-i ayblp Aspexene, 15-Ci XeHin gapexene
aypyabl GacbiHaH eTkisgi. COVID-19 6eH aybipraH 54 ewin gapexeni HaykacTapiblH KalTa aybipraH kesge 16-aa
aypyablH, ayblp afbiMbl XaHe 38- e XeHin eTTi.

IL2 rs1801274, IL6 rs2069840, IL10 rs1800872 reHaepiHiH, NONMMOPGM3MAEPIHIH, MyNbTUNNMKATUBTI TyKbIM Kyanay
mogeniHiv, HaTwkenepi COVID-19 aypybiHblH, KalTanaHfFaH SnM304bIMEH CTATUCTUKArbIK, MaHbl3dbl acCOLMALMSHBIH,
XOKTbIFbIH KepceTTi (p > 0,2).

KopbITbiHAbL. PenHdekunanany kesiHge COVID-19 afbiMbiHbIH, ayblpnbifbl XaHe IL2, IL6, IL10 UMTOKMH reHaepiHiH,
nonumopduamaepi 6aiinaHbicTsl emec. bisgin, HaTkenep COVID-19 uHdeKUMsICbIHAH KeliH y3aK Mep3iMai UMMyHUTET
CaKTanMalTbIHbIH XaHE KalTa XyKTbIpy Kayni 6ap ekeHairiH Tafbl Aa pactangpl.

Tytin ce3dep: COVID-19, IL2, IL6, IL10 2eHOepiHiH nonumopu3mi, kalimanaHamsiH aypy.
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Introduction infections are known to be followed by lifelong immunity,

In January 2020, the World Health Organization (WHO)  while others can lead to repeated infections throughout life.
announced the spread of a new coronavirus infection, It depends on the virus that leads to systemic infection with
COVID-19, which has since infected more than 607 million viremia, which creates long-term antibody responses,
people worldwide and caused more than 6.51 milion  thereby protecting against infection for decades or more
deaths. The clinical picture of COVID-19 is wide, ranging  [27,2,12]. Viruses that do not have a viremic phase infect
from asymptomatic infection to acute respiratory distress  only the superficial mucosal layer and usually result in an
syndrome, most often ending in death. Age, gender, and  antibody response that is detectable within a few months or
comorbidities have an important influence on the severity — a few years. Patients were thought to develop immunity
and outcome of COVID-19 [11,16,35,25,33]. COVID-19 after experiencing COVID-19, as with most acute
carries a high burden of mortality and morbidity. Some viral  respiratory viral diseases. As children, those who recover
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from infections such as measles, chickenpox or mumps are
protected for life [2]. In viruses such as influenza, acquired
immunity depends on the strain and requires annual
vaccination [13,7]. According to a study by many authors,
patients who recovered from COVID-19 were found to have
antibodies to SARS-CoV-2 in their tests [22,30,31,34,37]. In
90% of SARS-Cov-2 infections, antibodies begin to be
produced about a week after the onset of symptoms, which
persist for less than three months [32,17]. There is an
urgent need to better understand whether those who have
had COVID-19 are protected from reinfection or not. In
comparison, some patients have been found to have very
low levels of neutralizing antibodies, which increases the
likelihood of reinfection with SARS-CoV-2. Reinfection and
possible hospitalization is @ major and costly public health
problem in a pandemic [15,28]. "Reinfection" means that a
person was infected with the pathogen, fully recovered, and
then reinfected. Most reinfected patients with COVID-19
had a mild form that recovered [1,6,8] but one study
reported hospitalization for reinfection (about 12%) [26].
Patients who were re-hospitalized had comorbidities,
among which hypertension, diabetes, chronic kidney
disease, coronary heart disease, hyperlipidemia, and
obesity predominated [28,18,4] The severity of disease
progression may depend on the patient's health status,
demographics, and immune system development [5,9].

Some studies have found that patients with severe
COVID-19 have higher levels of IL-2, IL-6, IL-7, IL-10, IP-
10, MCP-1, TNF-a, macrophage inflammatory protein 1
alpha and CSF granulocytes than in patients with mild to
moderate infections [19,10,24].

Serum cytokine levels that are elevated in Covid-19
patients have been associated with cytokine storm
[14,20,39]. It has been reported that peripheral immune
cells, cytokines, and their receptor expressions play an
important role in patients suffering from critical pneumonia
in COVID-19 [36]. IL-6 is one of the key cytokines
contributing to host defense by stimulating acute phase
reactions, hematopoiesis, and immune responses [21].
Serum IL-6 levels usually increase during infection, and a
critical increase is observed in severe disease [29]. There is
an increase in serum concentrations of pro- and anti-
inflammatory cytokines (IL-2R, IL-6, TNF-a, and IL-10) in
severe disease compared to moderate, mild, and
asymptomatic [36]. Yang et al. studied 48 cytokines in
patients with COVID-19, 14 of which were markedly
elevated [38]. Among these 14 cytokines, IL-1, IL - 6, IL- 10
and MCP-3 have been identified as biomarkers of disease
severity and mortality. They also found that IL-10 levels
were markedly higher in patients with severe disease
compared with mild COVID-19. Cytokines play an important
role in the immune response of the body in response to the
persistence of the virus, and polymorphisms of cytokine
genes affect the overall expression and secretion of
cytokines [23]. An analysis of the pathogenetic aspects of
the development of severe forms of COVID-19 showed that
cytokines are the most important mediators involved in the
described processes.

Thus, some pro- and anti-inflammatory cytokines affect
the severity of COVID-19, and we suggest that
polymorphisms of the IL2, IL8, IL10 genes can be predictors
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of the severity of COVID-19 both in the first episode of the
disease and during re-infection with COVID-19.

The aim. To study the association of IL2, IL6, IL10
genes polymorphisms with the severity of COVID-19 both in
the first episode of the disease and in case of re-infection
with COVID-19.

Materials and Methods. In total 301 patients
diagnosed with COVID-19 participated in the retrospective
study. The selected patients were monitored using the
Integrated Medical Information System program, with the
written consent of the patients. Thus, we could know about
the recurrence of COVID-19. Of the 301 initially ill patients,
76 patients had a second illness, the interval between the
first and second episodes of the disease was more than 90
days, a twice positive PCR test from the nasopharynx for
SARS-CoV-2 during the first and second episodes of the
disease.

Of the total sample, 76 people had COVID-19 again. Of
these, 22 had a severe progression (lung involvement more
than 50%, Sp02<90, respiratory rate>30/min) and 54 mild
progression of the disease (no lung involvement and clinical
symptoms of the disease, Sp02>95%) at primary infection.
Of the 22 initially severe patients, 7 people were reinfected
with COVID-19 in a severe form and 15 in a mild one. Of
the 54 patients who experienced mild COVID-19 for the first
time, 16 had a severe progression of the disease again and
38 people had a mild illness again (Table 1). When
comparing the two groups by sex and age, no statistically
significant difference was found. The age of patients with
mild and severe COVID -19 was 40 years with a standard
deviation of 12.1 years, in the control group, the average
age was 37 years, standard deviation of 12.3 (p = 0.06). It
should be noted that the comparison of the main and
control groups by gender also did not reveal a statistically
significant difference (p = 0.5). (Table 1)

The study meets the requirements of the Declaration of
Helsinki, the World Medical Association and was approved
by the ethics committee of NC JSC “Semey Medical
University”, Protocol No. 2 dated October 28, 2020. All
participants in the study were informed about the objectives
of the study and the upcoming procedures; all signed
informed written consent to participate in the study.

DNA extraction was performed using QlAamp DNA
MiniKit kits (QIAGEN, Germany), DNA concentration was
measured using NanoDrop 1000 (ThermoScientific,
Waltham, MA, USA). Prepared DNA was frozen and stored
at -20°C. Genotyping was performed using CFX96™ Real-
Time PCR (Bio-Rad) using primers and TagMan probes. 40
ng of genomic DNA and 20 pl of TagMan Genotyping
MasterMix in 96-well plates (reagents manufactured by Life
Technologies).

For a retrospective associated case-control study,
comparing the frequencies of genotypic distributions
between the study and control groups, the x2 test was
used. To describe the ratio of frequencies of genotypes and
alleles of genes, the Hardy-Weinberg equilibrium was used.
Differences between samples were considered statistically
significant at p<0.05. Statistical analysis was performed
using SPSS version 20 (IBMCorp.) and SNP Statversion
2.2.1. All variables were tested for normal distribution using
the Shapiro-Wilk test. The odds ratio (OR) with 95%
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confidence interval was calculated using logistic regression
to estimate the effects of these differences.

Results

A total of 301 patients diagnosed with COVID-19 took
part in the study. When comparing the two groups by sex
and age, no statistically significant difference was found.

The age of patients with mild and severe COVID-19 was 40
years with a standard deviation of 12.1 years, in the control
group, the average age was 37 years, standard deviation of
12.3 (p = 0.06). It should be noted that the comparison of
the two groups by gender also did not reveal a statistically
significant difference (p = 0.5) (Table 1).

Table 1.

Distribution of the main and control groups by sex and age.

Primarily recovered from COVID-19, (n = 301) Severe degree, (n=142) Mild degree, (n=159) P

Totally were reinfected with COVID-19, (n=76) 22 54

Severe 7 16

Mild 15 38

Gender (male/female), (n=301) 69/73 84/76 0.5

Age: interval 21-72 19-69 0.06

middle 40(12.1) 37(12.3)

The aim of the study was to find out if there is a
relationship between polymorphisms genes IL2, IL6, IL10
with recurrent COVID-19 disease and severity in two
episodes of the disease.

As shown in Table 2, in dominant inheritance model, we
see that genotype G/G single nucleotide polymorphism of
the IL2 gene is less common 62 (44.6%) in patients with
severe COVID-19 than in patients with mild disease 64

(41.6%). Genotypes A/A and A/G - in the main group 77
(55.4%) are less common than in the comparison group 90
(58.4%). In the recessive model of inheritance, the G/GA/G
genotypes in the main group are less common 124 (89.2%)
than in patients with a mild progression of the disease 131
(85.1%). Genotype A/A in the main group 15 (10.8%) is less
common than in the comparison group 23 (14.9%). (Table
2).

Table 2.

Dominant and recessive model of inheritance of genotypes of gene polymorphism IL2, IL6, IL10. Comparison of the

main group and the control group.

Model | Genotype | Maingroup |  Controlgroup [ OR (95% Cl) | P
IL2 15(1801274)

Codominant GIG 62 (44.6%) 64 (41.6%) 1.00 055
AG 62 (44.6%) 67 (43.5%) 1.03 (0.621.71)
A/A 15 (10.8%) 23 (14.9%) 150 (0.71-3.19)

Dominant G/G 62 (44.6%) 64 (41.6%) 1.00 063
AIGA/A 77 (55.4%) 90 (58.4%) 112 (0.70-1.81)

Recessive GIGAIG 124 (89.2%) 131 (85.1%) 1.00 0.28
A/A 15 (10.8%) 23 (14.9%) 1.48 (0.73-3.00)

Overly domnant GIGAA 77 (55.4%) 87 (56.5%) 1.00 079
AG 62 (44.6%) 67 (43.5%) 0.94 (0.58-151)

Log addition - - --- 1.17 (0.83-1.65) 0.38

Table 3 shows in the dominant inheritance model that
genotype G/G single nucleotide polymorphism of the IL6
gene is less common 72 (50.7%) in patients with severe
COVID-19 than in patients with mild disease 84 (52.8%).
Genotypes C/GC/C in the main group 70 (49.3%) are less
common than in the comparison group 75 (47.2%). In the

recessive model of inheritance, the G/GC/G genotypes in
the main group are less common 126 (88.7%) than in
patients with a mild progression of the disease 142 (89.3%).
Genotype C/C in the main group 16 (11.3%) is less
common than in the comparison group 17 (10.7%). (Table
3).

Table 3.

Dominant and recessive pattern of inheritance of genotypes of gene polymorphism IL6. Comparison of the main

group and the control group.

Model | Genotype | Main group |  Controlgroup | OR(95% Cl) | P
IL6rs(2069840)

GIG 72 (50.7%) 84 (52.8%) 1.00 0.75
Codominant | C/G 54 (38%) 58 (36.5%) 0.86 (0.52-142)
cic 16 (11.3%) 17 (10.7%) 113 (0.53-2.43)

Sominant GIG 72 (50.7%) 84 (52.8%) 1.00 0.72
CIGCIC 70 (49.3%) 75 (47.2%) 0.92 (0.58-1.46)

Recessive GIGC/G 126 (88.7%) 142 (89.3%) 1.00 0.63
cIC 16 (11.3%) 17 (10.7%) 120 (0.57-2.51)

overly dominant_|G19CIC 88 (62%) 101 (63.5%) 1.00 0.49
CIG 54 (38%) 58 (36.5%) 0.84 (0.52-1.37)

Log addition 0.99 (0.71-1.40) 0.97
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Table 4 shows the results of the dominant and recessive
patterns of inheritance of gene polymorphism genotypes
IL10. Genotype G/G single nucleotide polymorphism of the
IL10 gene is less common 61 (44.5%) in patients with severe
COVID-19 than in patients with mild disease 64 (41.6%).
Genotypes A/A and A/G - in the main group 76 (55.5%) are

less common than in the comparison group 90 (58.4%). In a
recessive inheritance pattern, G/GA/G genotypes are less
common in patients with severe COVID-19 122 (89%) than in
patients with mild disease 131 (85.1%). Genotype A/A in the
main group 15 (10.9%) is less common than in the
comparison group 23 (14.9%). (Table 4)

Table 4.

Dominant and recessive pattern of inheritance of genotypes of gene polymorphism IL10. Comparison of the main

group and the control group.
Model Genotype | Main group | Controlgroup | OR(%%CH | P
IL10 rs(1800872 )

GIG 61 (44.5%) 64 (41.6%) 1.00 0.58
Codominant AG 61 (44.5%) 67 (43.5%) 1.03 (0.62-1.71)
A/A 15 (10.9%) 23 (14.9%) 1.48 (0.69-3.15)

Dominant GIG 61 (44.5%) 64 (41.6%) 1.00 0.64
A/GA/A 76 (55.5%) 90 (58.4%) 1.12 (0.69-1.80)

Recessive GIGAIG 122 (89%) 131 (85.1%) 1.00 0.3
A/A 15 (10.9%) 23 (14.9%) 1.45 (0.72-2.96)

Overly dominant GIGA/A 76 (55.5%) 87 (56.5%) 1.00 0.8
AIG 61 (44.5%) 67 (43.5%) 0.94 (0.59-1.51)

Log addition 1.16 (0.82-1.64) 0.4

Our results did not show statistically significant
differences in the distribution of alleles and genotypes or
different genetic patterns (dominant vs. recessive) between
both patients with the first episode of the disease and with
reinfection of COVID-19.

Discussion

COVID-19 reinfection has been reported worldwide and
has been described by several authors [12]. The severity of
disease progression can vary depending on the patient's
health status, demographics, and immune system
development. Previously, a meta-analysis by Arafkas et al.
reported no cases of reinfection after COVID-19 [3].
However, cases of reinfection were observed in our study.
Thus, of the 22 patients who had a severe COVID-19 in the
primary episode, 7 had severe and 15 had mild disease,
and of the 54 patients who had a mild COVID-19 for the first
time, 16 had severe disease again and 38 had re-infection
with mild disease. It should be noted that the majority of
reinfected cases of COVID-19 were mild. However, there
were patients in whom the disease was severe, both at the
first episode and at reinfection.

In this study, we also evaluated the association of
cytokine gene polymorphisms L2, IL6, IL10 with COVID-19
reinfection and its severity in two cases of the disease.
Unfortunately, the results obtained do not confirm the
association of IL2 rs1801274, IL6 rs2069840, and IL10
rs1800872 polymorphisms with COVID-19 reinfection and
its severity.

Conclusions. Our study once again confirms that there
is no long-term immunity after COVID-19 infection and,
consequently, there is a risk of reinfection after complete
recovery. Cytokine gene polymorphisms /L2 rs1801274, IL6
rs2069840, IL10 rs1800872 are not associated with the
severity of COVID-19 reinfection.
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