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The 2019 coronavirus (COVID-19) pandemic has reached more than 194 million people as of July 26,
2021, and continues to spread worldwide. During the course of the long pandemic, evidence of damage to
various organs and systems, such as the nervous system and parts of it, began to emerge. Oxidative stress
is one of the main causes of neuronal dysfunction and death, mainly due to excessive formation of reactive
oxygen species and depletion of antioxidant reserves. Oxidative stress is characterized by an imbalance
between the production of reactive oxygen species (ROS) and antioxidant defense mechanisms of the body.
This process is involved in the onset and development of many neurological diseases. In this review, we
analyzed and summarized the results of studies showing the association of neurological diseases, such as
stroke, Parkinson's disease, and other neurological diseases, with excessive formation of oxidative stress
products. This article aims to provide an overview of the relationship between oxidative stress and a range of
neurological conditions, shedding light on the underlying mechanisms and potential therapeutic implications.
Objective of the study was to determine the level of anxiety-depressive disorders among patients who
underwent COVID-19. 90 people were examined and selected according to inclusion and exclusion criteria.
To assess higher nervous functions, we used the hospital scales HADS |, HADS Il, Beck depression scale. To
date, our study has not found a clear link between the virus in the body and anxiety-depressive manifestations
in patients, which may suggest that the main cause of the disorders lies in the social aspects of the pandemic.
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INTRODUCTION

In 2019, an outbreak of a new infection, which will
later be called COVID-19, occurred worldwide. The
2019 coronavirus (COVID-19) pandemic has reached
more than 194 million people as of July 26, 2021, and
continues to spread worldwide [16]. The respiratory
organs are the main target, but there have also been
extrapulmonary manifestations. During the course of
the long pandemic, evidence of damage to various
organs and systems, such as the nervous system
and parts of it, began to emerge. Different studies
have shown that after the end of the acute phase of
COVID-19, symptoms may persist despite elimination
of the virus from the body, even if the person was
asymptomatic [2]. According to the National Institute
for Health and Care Excellence, the number of
patients with various complaints began to increase
after COVID-19. These manifestations were called
«post-COVID syndrome» or «long COVID», is a term
used to describe a range of physical and psychological
symptoms that persist long after the acute phase of a
COVID-19 infection has passed. By the World Health
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Organization criteria’s post COVID-19 condition is
usually diagnosed by a healthcare provider at least
3 months after a patient falls ill with COVID-19. This
3-month period allows healthcare providers to rule
out the usual recovery period from an acute illness.
Sometimes this recovery period can be long, especially
if someone is very sick. Symptoms differ between
people, and between adults and children. Overall, the
most common symptoms of post COVID-19 condition
include: fatigue, shortness of breath or difficulty
breathing, memory, concentration or sleep problems,
persistent cough, chest pain, trouble speaking,
muscle aches, loss of smell or taste, depression or
anxiety, fever. People with post COVID-19 condition,
also known as long COVID, may have difficulty
functioning in everyday life. Their condition may affect
their ability to perform daily activities such as work
or household chores [15]. There is a high frequency
of neuropsychiatric symptoms among COVID-19
survivors, suggesting that COVID-19 affects the
central nervous system (CNS) (e.g., SARS-CoV-2
neurotropism, hyperinfarction, and hypercoagulability
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after infection, especially in severe cases) [4]. Studies
of past pandemics caused by respiratory viruses
have shown that different types of neuropsychiatric
symptoms can occur both during the acute viral
infection and after the infection has occurred over
different periods of time. According to data from the
18th and 19th centuries, such as influenza pandemics,
it is known that there was an increased incidence of
various neuropsychiatric symptoms such as insomnia,
anxiety, depression, mania, psychosis, suicidality and
delirium [5]. During the "Spanish" influenza pandemic
in the early 20th century, an increase in the incidence
of lethargic encephalitis (LE), an inflammatory disease
of the CNS characterized by hypersomnolence,
psychosis, catatonia and parkinsonism, was
recorded [6, 7]. Against the background of the
2009 influenza (H1N1) pandemic and other
coronavirus infections (SARS-CoV-1 epidemic in
2003, (MERS-CoV) in 2012.), neuropsychiatric
sequelae such as: narcolepsy, seizures, encephalitis,
encephalopathy, Guillain-Barré syndrome (GBS) and
other neuromuscular and demyelinating processes
have also been reported [8, 9, 10, 11]. Depression,
anxiety, and trauma-related symptoms have been
associated with CoV virus outbreaks, but it is not
fully clear whether these are related to viral infection
per se or to the body's immune response. Studies
of healthcare workers during the SARS-CoV-1
epidemic, the MERS-CoV outbreak, and the current
SARS-CoV-2 pandemic show that the frequency and
severity of psychiatric symptoms are associated with
proximity to CoV-infected patients [12]. According to
the literature, psychological and neuropsychological
problems (anxiety and depression, post-traumatic
stress disorder, sleep problems and cognitive
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problems) after COVID-19, even in individuals without
previously diagnosed psychiatric disorders. This
is consistent with the results of two meta-analyses
conducted among survivors of previous coronavirus
epidemics [13, 14], which showed that one-third
of patients experienced at least one psychological
disorder (PTS). At least one psychological disorder
(PTSD, depression, and anxiety) more than 6 months
after discharge. The prevalence of mental health
symptoms varies considerably across studies, which
may be due to differences in the instruments used
to measure these indicators, as well as differences
between countries regarding the influence of
cultural or spiritual beliefs on attempts to coping
with the psychological consequences of coronavirus
disease [17, 18].

Objective of the study was to determine the
level of anxiety-depressive disorders among patients
who underwent COVID-19.

MATERIALS AND METHODS

Participants. 90 people were examined and
selected according to inclusion and exclusion criteria.
Inclusion criteria: age between 18 — 60 years;
history of coronavirus infection in the remote period,
confirmed by laboratory and clinical tests; presence of
complaints, disorders of the nervous system; absence
of severe concomitant chronic pathology. Exclusion
criteria: acute period of coronavirus infection;
presence of severe concomitant chronic pathology;
absence of complaints for nervous system disorders.

Ethical approval. This study was approved by
the Local Ethics Committee of Karaganda Medical
University. Study participants were fully informed
of the purpose of the study and signed an informed
consent form.

Responders without anxiety-
depressive disorders

Figure 1 — Results of assessment of anxiety and depressive disorders among the patients

58



KnuHuyeckaa meguumuHa

70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

1

W anxiety disorder m subclinical anxiety
m clinically expressed anxiety m depression

B mild depression B moderate depression.

Figure 2 — Structure of anxiety and depressive disorders among the patients

Table 1 — Results of the Beck depression scale scores among the studied groups

Group Subclinical Norm Mild Total
Control 45 0 2 47
Covid patients 33 3 7 43
Total 78 3 9 90
p-value = 0.02113
Table 2 — Results of anxiety level assessment on the HADS1 scale among the studied groups

Group Normal Mild Subclinical Total
Control 40 5 2 47
Covid patients 26 11 6 43
Total 66 16 8 90
p-value = 0.02657

Table 3 — Results of anxiety level assessment on the HADS Il scale among the studied groups

Group Normal Mild Subclinical Total
Control 37 9 1 47
Covid patients 30 9 4 43
Total 67 18 5 90
p-value = 0.306

RESULTS AND DISCUSSION

Among the patients studied, according to the
history, 3.3% of patients had severe coronavirus
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infection, 23.3% of patients had moderate coronavirus
infection and 42.2% had mild coronavirus infection,
and 31.1% had no history of COVID (control group).




KnuHunyeckaa megmuuHa

We investigated the functions of the higher nervous
system. To assess higher nervous functions, we used
the hospital scales HADS |, HADS II, Beck depression
scale. Questioning of patients was carried out by means
of paper and electronic media. Anxiety-depressive
disorders developed in 65.5% of patients against the
background of coronavirus infection (Fig. 1).

Among the patients of this group, 26.6% developed
anxiety disorder, of which 67% had subclinical course
and 33% had clinically expressed anxiety. Depression
was detected among 38.9% of the patients in
this group, 60% of them had mild depression; the
remaining 40% had moderate depression (Fig. 2). The
main complaints presented by patients are frequent
mood changes, more often persistent lowering of
emotional background, anxiety, fear, memory decline,
poor concentration of attention. Patients note that
these symptoms are most pronounced in the first
months after the infection. However, even in the
remote period, these complaints persist in varying
intensity. The development of depressive-anxiety
states is more characteristic of people who have had
coronavirus infection with a more severe course.
At the same time, patients with mild coronavirus
infection are less susceptible to the development of
depressive-anxiety states.

To determine the relationship between anxiety
and depressive disorders in patients with a history
of coronavirus infection, statistical analysis was
performed using Fisher's criterion. According to
the results of statistical data processing, no clear
relationship between the results of Beck's scale,
HADS and the history of coronavirus infection was
found.

The results of Beck scale depression scores
among the studied groups are presented in table 1.

The results of HADS1 anxiety scores among the
study groups are presented in Table 2.

The results of anxiety level assessment on
the HADS Il scale among the studied groups are
presented in Table 3.

Analysis of the results of comparison of clinical
data and questionnaire indicators demonstrates
dependence in all studied groups. Therefore, we can
state the dependence of registered complications
on the presence of coronavirus infection, but not on
biochemical parameters.

CONCLUSION

This the percentage of patients with anxiety-
depressive disorder after COVID is not insignificant,
as shown by these studies. However, this issue
requires further and more in-depth study to determine
a clear link between the trans-sensory infection and
the development of the above-mentioned symptoms.
To date, our study has not found a clear link between
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the virus in the body and anxiety-depressive
manifestations in patients, which may suggest that the
main cause of the disorders lies in the social aspects
of the pandemic.
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OKuncnUTEnbHbLIV CTPECC ABNAETCH OAHOWN U3 OCHOBHBIX MPUYMH OUCHYHKLUN 1 TMOEnn HEMPOHOB, rMaBHbIM
0o6pa3om 13-3a N3BbLITOYHOrO 0Opa3oBaHMs PeakTUBHBLIX (POPM KMCNopoda M UCTOLLEHUS 3anacoB aHTUOKCU-
AaHToB. OKMCNUTENbHBIN CTPECC xapakTepuayeTtcsa ancbanaHcoM Mexay NPOM3BOACTBOM peakTUBHbIX OpM
kncnopoga (ROS) 1 aHTUMOKCMOAHTHLIMM 3aLLUMTHLIMU MEXaHU3MaMKn OpraHu3ma. ATOT NMPOoLECC BOBIIEYEH B
BO3HVKHOBEHME W pa3BMTME MHOIMX HEBPOSOrMYecknx 3abonesaHuii. ABTOpbI NpoaHanuauposanu n 0606-
LMW pe3ynbTaTbl UCCegoBaHWMiA, MOKasaBLUMX CBA3b HEBPOMOrMdyeckux 3aboneBaHui, TakMX Kak UHCYINLT,
bonesHb apkMHCOHa M Opyrne HeBpornornyeckue 3aboneBaHns, ¢ N30bITOYHbIM 0Opa3oBaHMEM MPOAYKTOB
OKUCNWTENBbHOIO CTpecca, MpoaHanvM3npoBany B3auUMOCBS3N MEXOY OKUCIWTENMbHbIM CTPECCOM W pSOoM
HeBporormyeckux 3aboneBaHun, OLEHUNY NexalumMe B UX OCHOBE MeXaHW3Mbl U MoTeHuManbHble Tepanes-
Tudeckue nocneacteus. Llenbio nccnegoBaHms 6bino onpegeneHne ypoBHSA TPEBOXHO-OEMNPECCUMBHBIX pac-
CTPOWCTB cpeam naumeHToB, nepeHecumnx COVID-19. Buinm o6cnenoBaHbl 90 yenoBek, 0TO6paHHbLIX B COOT-
BETCTBUMN C KPUTEPUSMW BKIOYEHUSA U UCKITKOYEHNS. [Nst OLEHKM BbICLUMX HEPBHbIX (PYHKLMIA MCMONb30Banm
rocnutaneHble wkansl HADS |, HADS |, wkany genpeccun beka. NpoBeaeHHoe uccnegoBaHne He BbISIBUIO
YEeTKOM CBA3N MEXAy Hanuymem Bupyca B OpraHu3Me v TPEBOXHO-AENPEeCCMBHBIMU MPOSABNEHUAMU Y Nauu-
€HTOB, YTO MOXET CBMAETENbCTBOBATL O TOM, YTO OCHOBHAas NMPUYMHa PacCTPOMCTB KPOETCH B CoUManbHbIX
acnektax naHgemum.
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ToTbIFy CTpecci HeMpoHAbIK ANCAYHKUMSIHBIH, XXaHe eniMHiH Herisri cebenTepiHin 6ipi bonbin Tabbinagsbl,
Heri3iHeH peakTUBTI OTTEri TYpPrepiHiH apTbiK Ty3inyiHe XXoHe aHTUOKCUAAHTTLIK KopriapablH as3atobiHa banna-
HbICTbI. TOTbIFY CTpecci peakTuBTi oTTeri TypnepiH (ROS) eHaipici MeH aF3aHblH, @aHTMOKCUOAHTTLIK KOPFaHbIC
MexaHn3mMaepi apacbiHAarbl TeHrepiMmcisgikneH cunaTttanagbel. byn npouecc kenTereH HEBPOMNOrUANbIK aypy-
napabiH nanga 6onybliHa xaHe AamyblHa KaTbiCTbl. byn wonyaa 6i3 uHcyneT, MNapkMHCOH aypybl xaHe 6acka
HEBPOMOrMAnbIK aypynapablH TOTbIFy CTPECC eHIMAEPIHIH WaMagaH ThiC KanbinTacybiMeH 6annaHbICbiH Kep-
CETETIH 3epTTeynepaiH, HOTWXeNepiH TandaablK XoHe KOpbITbiIHAbINAAbIK. byn MakanaHbliH MakcaTbl - TOTbIFY
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CTpecci MeH GipkaTap HEBPONOrnasbIK aypynap apacbiHaarbl 6annaHbiCKka WOy Xacay, orapablH HEri3ri Mexa-
HU3MAepi MeH bIKTUMan emaik cangapra »xapblk Tycipy. COVID-19-gaH kewiHri HaykacTapaarbl Masacbl3ablk
neH genpeccusnbik 6y3binynapablH AeHreNiH aHbIKTay 3epTTeyaiH MakcaTbl 0onbin TabbinFaH. 3epTTeyre Kocy
XeHe anblin Tactay kputepuinepine carikec 90 agam Tekcepingi. XKofapbl Xyike pyHKUMANapbiH 6aranay yLiH
aypyxaHaHbiH HADS |, HADS I, xxeHe bek genpeccus wkananapbl kongaHbingbl. KopbiTbiHObINAp: OyriHri
KyHre gewiH 0i3aiH 3epTTeyimisge BUPYCTbIH aFr3aga 6onybl MeH nauveHTTepaeri Masacbl3ablk NeH genpeccu-
ANbIK KOPIHICTep apacbiHAa HaKTbl OalnaHbIC aHbIKTanfFaH Xok, Oyn Oy3biTynapabliH, Herisri cebebi naHaemum-
SHbIH 9N1eYMETTIK acneKTinepiHae XaTKkaHbIH KopCceTyi MyMKIH.
Kinm ce3dep: masacbi3gpblk; aenpeccus; COVID-19; COMPASS 31; nocT-KoBuzA CUHAPOMbI
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