nose (p=0,504), sore throat (p=0,403)
and difficulty in nasal breathing (p=0,960)
appeared as often in children with mild
form of COVID-19 as in children with
moderate form.

Fatigue (18,6% against 3,57%) and
myalgia (16,28% against 4,76%) were
presented more often in patients of the
third group comparing to the second one
(respectively, p=0,005 and p=0,029).
Such symptoms as stomach ache and
dizziness mainly appeared in single cas-
es amongst participants with moderate
form of COVID-19 (respectively, p=0,027
and p=0,047). The rate of other clinical
symptoms has not differed between the
groups (p>0,05).

In children of the third group paleness
(p=0,002) and hyperemia of the orophar-
ynx (p<0,001) were seen more often.
The shortening of percussion sound and
weakened breathing were presented
only in children with moderate form of
the disease (respectively, p=0,005 and
p=0,015).

Conclusion. The main way of the
transmission of SARS-COV-2 was close
contact with the people with confirmed
or suspected COVID-19 infection. Only
two patients had travelled abroad two
weeks before the first symptoms of the
disease appeared. Amongst all patients
with 2019-nCoV only 16.48% were vac-
cinated against flu. COVID-19 infection
was mainly found in senior school age
children with the male gender prevalence
and was characterized by asymptomatic
form. Most of the cases of SARS-COV-2
in children began with fever, were fol-
lowed by cough and different catarrhal
symptoms. Weakness, fatigue, myalgia,
stomach ache and dizziness were noted
for the moderate form of COVID-19.
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RESULTS OF THE SURVEY
OF PATIENTS WHO UNDERWENT COVID-19

Sources indicate that being infected with COVID-19 leaves patients with undesirable symp-
toms that form a new disease — post-covid syndrome. We examined the health status of 155
people who suffered a coronavirus infection. Informed consent to the study was obtained from all
participants. They were interviewed, asked to fill out a series of questionnaires to assess symp-
toms and quality of life, and underwent a medical examination.

Our results showed that after 8 months, people who have had COVID-19 complain about the
symptoms of post-covid syndrome. At the same time, the most common clinical manifestations
were sleep disorders (50.9%), hypertension (47.7%), weakness (33.5%), dizziness (32.9%),
shortness of breath (27.7%), headaches (24.5%), gastrointestinal disorders (diarrhea, abdomi-
nal pain) (18.7%). Our statistical analysis showed a significant dependence of increased blood
pressure (1.7 times higher) with the degree of lung damage.

Keywords: COVID-19, SARS-CoV-2, post-covid syndrome, long-term clinical manifestations.
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Introduction. A new coronavirus
infection caused by the SARS-CoV-2
virus was first detected in China in De-
cember 2019, in Wuhan. On March 11,
2020, the World Health Organization
(WHO) declared a global emergency and
announced a pandemic. More than two
years have passed since the beginning
of the pandemic, over the past period of
time, the medical community has studied
clinical manifestations and developed
specific treatment regimens. The incuba-
tion period, manifestations, various forms
of the disease in different age groups and
possible complications are also known.
However, there are very few studies re-
searching the development of post-covid
symptoms and their duration.

Sources indicate that people who have
had a coronavirus infection often have
undesirable symptoms (weakness, sleep
disturbance, cough, headaches, dizzi-
ness, etc.), which are combined into a
new disease — post-covid syndrome [12].
Post-covid syndrome is an officially rec-
ognized disease that has its own code in
the International Classification of Diseas-
es of the 10th revision (U09.9). Based on
the data of many independent studies, it
has been established that the symptoms
of post-covid syndrome can be observed
for a long time [4;6;9;10]. The data in-
dicates a variable duration of residual
symptoms - from a week and up to six
months, however, we have not encoun-
tered articles describing symptoms with
a longer time period (6<). The amount
of research investigating the relationship
between the severity of COVID-19 and
the frequency of clinical manifestations
in the post-covid period was especially
lacking.

For a comprehensive and systematic
identification of the symptoms, we used
clinical databases and questionnaires of
people who had a coronavirus infection
8 months after discharge from the hos-
pital. This approach makes it possible to
identify not only respiratory symptoms,
but also nervous, digestive and cardio-
vascular ones. These results will help in
treatment planning, rehabilitation, and
the development of interdisciplinary stra-
tegic care to reduce chronic health loss
among COVID-19 survivors.

Epidemiology: The SARS-CoV-2
virus differs from other respiratory infec-
tions by its rather high virulence and mor-
tality. According to the COVID-19 Dash-
board by the Center for Systems Science
and Engineering (CSSE) at Johns Hop-
kins University (JHU) on February 10,
2022, an outbreak of coronavirus disease
caused by SARS-CoV-2 led to the death
of more than 5,777,230 people and in-

fected more than 403,224,427 worldwide.
In Russia, 330,609 people died from this
disease, 13,128,679 were infected.

As for the epidemiology of post-covid
syndrome, there is no statistically reliable
data because of insufficient research
of the topic. But there is a noticeable
amount of long-term clinical manifesta-
tions with repeated hospitalization. So,
according to the UK website, more than
1.1 million people who have had a coro-
navirus infection have come with symp-
toms that persist after four weeks from
the moment of recovery. At the same
time, 670 thousand patients reported
that these symptoms negatively affect-
ed their quality of life, and 196 thousand
people reported that their daily life be-
came severely limited. Moreover, 13%
of individuals continued to experience
these symptoms for 3 months. Thus, a
significant number of people who have
had a coronavirus infection experience
manifestations of the post-covid syn-
drome for many months, which leads to
chronic loss of health.

Materials and methods. We stud-
ied the health status of 155 people who
had a coronavirus infection and were
discharged from the hospital in the pe-
riod from August to September 2020.
Informed consent to the study was ob-
tained from all participants of the study
(according to the protocol of the Ethics
Committee of the YSC CMP No. 52 dated
March 24, 2021, decision 1). Clinical indi-
cators of the disease, such as the degree
of lung damage assessed by computed

tomography, were taken from a medical
record statement.

All participants were personally inter-
viewed, they filled out a series of ques-
tionnaires to assess symptoms and
quality of life, underwent a medical exam-
ination, and passed blood tests for bio-
chemical and immunological research.
The general characteristics of the exam-
ined patients are presented in Table 1.

Statistical processing of research re-
sults was carried out using the Microsoft
Excel application software package and
the IBM SPSS Statistics 24 statistical
program. The relationship between the
degree of lung damage and the risk of
developing post-covid syndrome was as-
sessed by the odds ratio (OR) with a 95%
confidence interval (95% CI). When com-
paring the groups, the differences were
considered statistically significant at p <
0.05.

Results. According to the data ob-
tained, the most common late (8 months
after recovery) clinical manifestations
of COVID-19 were: sleep disturbance
(50.9%), hypertension (47.7%), weak-
ness (33.5%), dizziness (32.9%), short-
ness of breath (27.7%), headaches
(24.5%),  gastrointestinal  disorders
(18.7%). We examined the frequency of
clinical manifestations depending on the
degree of lung damage during the course
of the disease. The analysis of clinical
manifestations depending on the degree
of lung damage showed reliable values
only with: increased blood pressure (Ta-
ble 2). In the study group of COVID-19

Table1

General characteristics of the examined patients who have had a coronavirus infection

Indicator: Values:
Number of examined 155
Age, years (median): 53.00 (41.50-61.50)
Men / Women 59/102
BMI 28.03 (24.14-31.74)
Disease severity (CT degree): A6c.uncio (%)
1 81(52.2)
2 43 (27.7)
3 25 (16.1)
4 6 (4.0)
Subjective symptoms:
Sleep disturbance 79 (50.9)
Increased blood pressure 74 (47.7)
Weakness 52 (33.5)
Dizziness 51(32.9)
Shortness of breath 43 (27.7)
Headaches 38 (24.5)
Gastrointestinal disorders (diarrhea, abdominal pain) 29 (18.7)
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Table2

Subjective symptoms of the examined patients who have had a coronavirus infection, depending on the degree of lung damage

Sleep disturbance+ Sleep disturbance- e p OR (95 C))
CT1-2 n=124 63 61 0.006 0.936 0.968 (0.440-2.128)
CT3-4
=31 16 15
Increased blood pressure+ Increased blood pressure- Ve p OR (95 C))
CT1-2 n=124 52 72 8.374 0.004 0.295 (0.125-0.693)
CT3-4
n=31 22 9
Weakness + Weakness- e p OR (95 C))
CTI1-2n=124 42 82 0.028 0.865 1.075 (0.464-2.491)
CT3-4
n=31 10 21
Dizziness+ Dizziness- e p OR (95 CI)
CTI1-2n=124 43 81 0.785 0.377 1.490 (0.614-3.617)
CT3-4
n=31 8 3
Shortness of breath+ Shortness of breath- e P OR (95 CI)
CT1-2 n=124 34 90 0.032 0.858 0.923 (0.386-2.204)
CT3-4
n=31 ? 22
Headaches+ Headaches- e p OR (95 C))
CT1-2 n=124 27 97 2.502 0.113 0.506 (0.216-1.184)
CT3-4
=31 11 20
Gastrointestinal disorders+ Gastrointestinal disorders- Ve p OR (95 C))
CT1-2 n=124 21 103 1.275 0.258 0.586 (0.231-1.487)
CT3-4
n=31 8 3

patients with more severe lung damage,
the frequency of clinical manifestations of
high blood pressure was 1.7 times high-
er, compared with those who had an in-
fection with less severe lung damage.

Discussion. Since the first case of
COVID-19 was registered two years ago,
articles on the long-term clinical conse-
quences of this disease are just begin-
ning to appear. Due to the huge number
of cases and the severity of the disease,
many people experience long-term ef-
fects of COVID-19. Researchers indicate
various durations of residual symptoms: a
month [3], three months [1;4], six months
[5;13], works describing symptoms with a
longer duration (6<) have not been found.

The SARS-COV-2 virus damages lung
cells in the lower respiratory tract (small
bronchi and alveoli), provoking a strong
inflammatory reaction. Lung CT is the
main method of diagnosing the severity
of the disease. Many researchers note
the dependence of the severity and dura-
tion of symptoms of coronavirus infection
with the degree of lung damage in the
course of the disease [11;15;7].

Our results indicate that even after 8

months, people who have had COVID-19
complain about the symptoms of post-
covid syndrome. At the same time, the
most common clinical manifestations
were sleep disorders (50.9%), hyper-
tension (47.7%), weakness (33.5%),
dizziness (32.9%), shortness of breath
(27.7%), headaches (24.5%), gastroin-
testinal disorders (diarrhea, abdominal
pain) (18.7%). Our statistical analysis
showed a significant dependence of in-
creased blood pressure (1.7 times high-
er) with the degree of lung damage.
Dizziness, muscle weakness and sleep
disorders were quite common, but we did
not notice statistically significant differ-
ences depending on the degree of lung
damage (Table 2).

According to Silvagno, an increase in
blood pressure in COVID-19 is associat-
ed with the way the virus enters the hu-
man body. The SARS-CoV-2 virus enters
the cell through interaction with the ACE2
protein (angiotensin converting enzyme
2). SARS-CoV-2 blocks ACE2 by inter-
nalizing it. The loss of ACE2 receptor ac-
tivity leads to a rapid drop in the produc-
tion of angiotensin-1-7 (Ang 1-7), and

consequently the accumulation of angio-
tensin Il (Ang Il). Imbalance between an-
giotensin Il (hyperactivity) and angioten-
sin 1,7 (deficiency) may play a role in the
occurrence of an acute increase in blood
pressure [2;8;14].

In people who have had a coronavirus
infection, there is a significant increase
in blood pressure, depending on the
degree of lung damage. Perhaps this is
due to the fact that high blood pressure
is, according to many authors, a con-
comitant risk factor for complications of
COVID-19.

Thus, statistically significant differenc-
es between the degree of lung damage
and an increase in blood pressure were
found in persons who had a coronavirus
infection 8 months after discharge from
the hospital.

References

1. Akter F, Mannan A, Mehedi HMH, et al.
Clinical characteristics and short term outcomes
after recovery from COVID-19 in patients with and
without diabetes in Bangladesh. Diabetes Me-
tabSyndr. 2020;14(6):2031-2038. doi:10.1016/].
dsx.2020.10.016




. YAKUT MEDICAL JOURNAL

2. Angeli F, Reboldi G, Trapasso M, Ver-
decchia P. Ipertensione dopo vaccinazione an-
ti-COVID-19 [Hypertension after COVID-19 vacci-
nation]. G Ital Cardiol (Rome). 2022;23(1):10-14.
doi:10.1714/3715.37055

3. Daskaya H, Yimaz S, Uysal H, et
al. Usefulness of oxidative stress mark-
er evaluation at admission to the intensive
care unit in patients with COVID-19. J Int
Med Res. 2021;49(7):3000605211027733.
doi:10.1177/03000605211027733

4. Galanopoulos M, Gkeros F, Doukatas A,
Karianakis G, Pontas C, Tsoukalas N, Viazis N,
Liatsos C, Mantzaris GJ. COVID-19 pandemic:
Pathophysiology and manifestations from the
gastrointestinal tract. World J Gastroenterol.
2020 Aug 21;26(31):4579-4588. doi: 10.3748/
wjg.v26.i31.4579. PMID: 32884218; PMCID:
PMC7445869.

5. Garrigues E, Janvier P, Kherabi Y, et
al. Post-discharge persistent symptoms and
health-related quality of life after hospitaliza-
tion for COVID-19. J Infect. 2020;81(6):e4-€6.
doi:10.1016/j.jinf.2020.08.029

6. Halliwell, B. and Gutteridge, J.M.C.
(2015) Free Radicals in Biology and Med-
icine. 5th Edition, Oxford University Press,

DOI 10.25789/YMJ.2022.78.19
YK 612.24

New York. http://dx.doi.org/10.1093/acprof:o-
s0/9780198717478.001.0001

7. Karkhanei B, TalebiGhane E, Mehri F. Eval-
uation of oxidative stress level: total antioxidant
capacity, total oxidant status and glutathione ac-
tivity in patients with COVID-19. New Microbes
New Infect. 2021;42:100897. doi:10.1016/j.
nmni.2021.100897

8. McCarthy CG, Wilczynski S, Wenceslau
CF, Webb RC. A new storm on the horizon in
COVID-19: Bradykinin-induced vascular compli-
cations. Vascul Pharmacol. 2021;137:106826.
doi:10.1016/j.vph.2020.106826

9. Mehri F, Rahbar AH, Ghane ET, Sou-
ri B, Esfahani M. The comparison of oxida-
tive markers between Covid-19 patients and
healthy subjects [published online ahead
of print, 2021 Jun 7]. Arch Med Res.2021;
S0188-4409(21)00126-0. doi:10.1016/j.arc-
med.2021.06.004

10. Pierce, Janet D.; Shen, Qiuhua; Cin-
tron, Samantha A.; Hiebert, John B. Post-
COVID-19 Syndrome, Nursing Research: Oc-
tober 12, 2021 - Volume - Issue - doi: 10.1097/
NNR.0000000000000565

11. Salehi S, Abedi A, Balakrishnan S, Ghol-
amrezanezhad A. Coronavirus Disease 2019

(COVID-19): A Systematic Review of Imaging
Findings in 919 Patients. AJR Am J Roent-
genol. 2020 Jul;215(1):87-93. doi: 10.2214/
AJR.20.23034. Epub 2020 Mar 14. PMID:
32174129.

12. Shen ZJ, Lu N, Gao LL, Lv J, Luo HF, Ji-
ang JF, Xu C, Li SY, Mao JJ, Li K, Xu XP, Lin
B. Initial chest CT findings in COVID-19: cor-
relation with clinical features. J Zhejiang Uni-
vSci B. 2020 Aug.;21(8):668-672. doi: 10.1631/
jzus. B2000133. PMID: 32748582; PMCID:
PMC7237343.

13. Sudre, C.H., Murray, B., Varsavsky, T. et
al. Attributes and predictors of long COVID. Nat
Med 27, 626-631 (2021). https://doi.org/10.1038/
$41591-021-01292-y

14. Silvagno F, Vernone A, Pescarmona GP.
The Role of Glutathione in Protecting against
the Severe Inflammatory Response Triggered by
COVID-19. Antioxidants (Basel). 2020;9(7):624.
Published 2020 Jul 16. doi:10.3390/an-
tiox9070624

15. Yang J, Zheng Y, Gou X, et al. Prevalence
of comorbidities and its effects in patients infect-
ed with SARS-CoV-2: a systematic review and
meta-analysis. Int J Infect Dis. 2020; 94:91-95.
doi:10.1016/}.ijid.2020.03.017

L.D. Olesova, V.A. Makarova, M.A. Varlamova, S.I. Sofronova,
E.N. Afanasyeva, A.N. Romanova

POST-COVID STATE OF EXTERNAL
RESPIRATORY FUNCTION
IN HOSPITALIZED AND OUTPATIENT

PATIENTS

A one-time medical and biological examination of the health status of 161 residents of Yakutsk aged 20 to 72 years who recovered from
COVID-19 3-12 months ago during the first wave of the pandemic was carried out. Changes in lung function were detected in 29.5% of 139 patients
who underwent spirometry. Among them, 7.2% of the surveyed revealed extremely severe changes. The appearance of symptoms and distur-
bances in the function of external respiration in the post-covid period did not have significant differences in hospitalized and outpatients, and were
not associated with the post-covid period, the severity of lung damage in the acute period of the disease, smoking, and the presence of chronic
diseases of the respiratory system. The obstructive and restrictive type of disorder was more often observed in women treated on an outpatient
basis, which indicates a protracted recovery that requires the same rehabilitation measures that are carried out for hospitalized patients in order to
eliminate multiple organ post-COVID complications.

Keywords: COVID-19, pneumonia, spirometry, external respiration.

Material and research methods. The
study involved a total of 161 people who
had been ill for 3-12 months. ago with a
new coronovirus infection - COVID-19
at the age of 20 to 72 years. Of these,
women - 101 (62.7%), men - 60 (37.3%).
The average age of all examined was
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Me=51.1 years (41.5; 61.5), men -
Me=50.9 years (40.0; 61.7), women —
Me=53.7 years (42.0; 61.5).

According to the protocol of comput-
ed tomography (CT) from the anamnesis
in the acute period of the disease, the
subjects were divided according to the
severity of lung damage into 5 groups:
CTO (zero) - no signs of viral pneumonia;
CT1 (mild) - the presence of a ground-
glass compaction zone, involvement of
less than 25% of the lung volume; CT2
(moderate) - damage to the lungs from
25 to 50%; CT3 (severe) - damage to the
lungs from 50 to 75%; CT4 (critical) - lung
damage more than 75% (Table 2). Ac-
cording to the post-COVID period, they
are divided into 4 groups: up to 3, up to
6, up to 9, up to 12 months ago (Table 1).

The study used a questionnaire that
included questions about the presence
of chronic diseases, complaints after
suffering from COVID-19, and a ques-
tionnaire on the Hospital Anxiety and
Depression Scale (HADS). The biomed-
ical study included an appointment with
a cardiologist, neurologist, rheumatolo-
gist, therapist, determination of hemato-
logical, biochemical and immunological
parameters, ECG, anthropometry, spi-
rometry. Spirometry was performed in
139 participants of the study using the
diagnostic system "Valenta": 88 women
(63.3%), the average age was Me - 50.9
(42.0; 61.0) and 51 men (36.7%), the av-
erage age - Me - 50.0 (40.0; 61.0). 22
participants were excluded due to con-
traindications and rejection of the study.



