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POST-COVID 19 SYNDROME OF CHRONIC
FATIGUE AND EMOTIONAL DISORDERS
IN RESIDENTS OF YAKUTSK

The analysis of chronic fatigue syndrome and the level of anxiety and depression in 161 patients aged 20 to 72 years was conducted who had
an acute infection with COVID-19 from 3 to 12 months ago. Young and middle-aged women are more susceptible to COVID-19 viral pneumonia in
a severe and critically severe form. Men are more severely affected by COVID-19 compared to women aged 32-51 and 61-70. Anxiety-depressive
disorders and chronic fatigue syndrome can develop at any time in the post-ovarian period, from 3 months to 12 months.

Keywords: COVID-19, post-COVID 19 syndrome, anxiety-depressive syndrome, chronic fatigue syndrome, HADS scale.

Relevance: In March 2020, the World
Health Organization (WHO) announced
the global COVID-19 pandemic. Like any
major epidemic outbreak, it has caused
negative consequences for individuals
and society as a whole, covering almost
all aspects of life. Neurological disorders
caused by human coronaviruses, includ-
ing SARS-CoV-2, are attracting the atten-
tion of researchers.

Thus, chronic angioencephalopathy,
structural epilepsy, parkinsonism, leuko-
encephalopathy, and other progressive
forms of neurodegenerative and auto-
immune pathology are long-term compli-
cations from the central and peripheral
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nervous system in persons who have
undergone COVID-19 [2]. Neurological
syndromes that develop during the acute
period are also described. diseases and
after, which last more than 12 weeks -
long-COVID hypostolic syndrome (PCS).
PMS is included in the new edition of the
International Classification of Diseas-
es, revision 10, where it is designated
as “post-COVID-19 condition” under the
code U09.9 [1, 9].

E.M. Amenta et al. [12], classifying
the manifestations of COVID-19, identi-
fied residual symptoms that persist after
recovery from an acute infection, organ
dysfunction that persists after initial re-
covery, and new symptoms or syndromes
that develop after an initial asymptomatic
or mild infection. The incidence of post-
coid syndrome as a whole is 10-35%,
while for hospitalized patients it can
reach 85% [10]. The possibility of devel-
oping postcoid syndrome in patients with
a mild form of the disease or asymptom-
atic course is very important, which must
be taken into account when managing
these patients [11]. The clinical picture of

postcoid syndrome is very diverse. Fa-
tigue is the most common symptom after
COVID-19, with an incidence of 17.5%
to 72% among hospitalized patients,
and duration in some cases exceeding
7 months. after the onset of the disease
[13]. Up to 40% of patients hospitalized
with COVID-19 within 2-4 months. after
discharge, a decrease in exercise toler-
ance is noted [5]. These symptoms, as
well as pain in joints and muscles for no
apparent reason, headaches, decreased
memory and concentration, insomnia,
lack of feeling of rest after a full night's
sleep, dizziness, can be attributed to
chronic fatigue syndrome (CFS), which
can develop after suffering viral infection
[4]. Also, patients with postcoid syndrome
may experience emotional disturbances
such as anxiety and depression, which
are detected in 40% of patients even
after 6 months. after COVID-19 [1]. Ac-
cording to foreign and domestic studies,
during the first wave of COVID-19, clin-
ically completed anxiety and depres-
sive disorders (TDR) were diagnosed
in 20-40% of the population, in 20-35%
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of cases, clinically significant symptoms
of post-traumatic stress disorder and an
acute reaction to stress, disorders sleep
patterns were found in almost 50% of the
population [3].

There are a large number of theories
explaining the pathogenesis of the devel-
opment of postcoid disorders. Undoubt-
edly, one of the leading roles is played by
respiratory failure with the development
of hypoxia. Endothelial damage caused
by either viral invasion or inflammation,
increased blood clotting, a tendency to
coagulopathy and thromboembolic com-
plications, damage to the microvascula-
ture are also associated with the develop-
ment of postcoid disorders [8]. The virus
can directly infect peripheral neurons or
olfactory sensory neurons and thus use
axonal transport to gain access to the
central nervous system (CNS). The mo-
lecular mechanism underlying the cellu-
lar invasion of SARS-CoV-2 is related to
its ability to selectively bind to receptors
for angiotensin-converting enzyme 2.
These receptors are highly expressed in
both glial cells and neurons, making the
CNS a potential target for SARS-CoV- 2
[7]. At the same time, experimental stud-
ies have shown a special vulnerability of
the hippocampus with a large loss of neu-
rons in the CA1 and CAS regions, which
may be directly related to cognitive im-
pairment (Cl) [15]. SARS-CoV-2 induces
a significant immune response up to the
development of cytokine storms, which
have both acute and delayed effects on
the central nervous system. Neuroinflam-
matory processes can cause changes
in the metabolism of neurotransmitters,
dysregulation of the hypothalamus-pitu-
itary-adrenal axis, activating microglia,
affecting neuroplasticity and causing
structural and functional changes in the
brain. It was suggested that proinflam-
matory cytokines are the basis for the
disruption of all these systems, becoming
the pathogenetic basis for the develop-
ment of Cl and affective disorders (AR)
[14].

Persistent or re-emerging symptoms,
functional disorders associated with
COVID-19, in> 50% of cases, accord-
ing to questionnaires and analysis of
disease outcomes in hospitals and clin-
ics, negatively affect the quality of life,
mobility and independence of patients
seeking medical care [2] ... The quality
of life of patients who have undergone
COVID-19 suffers primarily from chronic
fatigue syndrome and disorders of the
psycho-emotional sphere, and knowl-
edge of not only the delayed long-term
consequences of coronavirus infection is
necessary to develop therapeutic strat-

egies and prevent these complications.

The aim of the study is to study chron-
ic fatigue syndrome and anxiety-depres-
sive disorders in patients after suffering
COVID-19 3-12 months after the disease
and to identify their relationship with the
degree of lung damage.

Materials and methods. The study
was approved by the local committee on
biomedical ethics at the Federal State
Budgetary Scientific Institution YSC CMP
N52 dated March 24, 2021 and was con-
ducted subject to the voluntary informed
consent of the participants.

Object of study. The study involved
161 people aged 20 to 72 years who had
had COVID-19 from 3 to 12 months. ago,
which were divided into 4 age groups:
young age from 18-44 years old, average
age from 45-59 years old, elderly from
60-74 years old, senile from 75-89 years
old.

The materials of the study were medi-
cal records of patients with CT protocols
of the lungs, questionnaires that included
complaints of patients in the postcoid pe-
riod and data of neurological status.

Inclusion criteria:

1. Patients who have undergone
COVID-19, confirmed by medical re-
cords;

2. Patients in the postcoid period from
3 to 12 months or more;

3. The age of the patients is from 18
to 72 years;

4. Patients who voluntarily agreed to
participate in this study.

Exclusion criteria:

1. Patients in the early skovidny period
up to 3 months;

2. The age of the patients is less than
18 years;

3. Patients who refused to participate
in this study.

Research methods.

1. The clinical method included the
study of the demographic data of pa-
tients, age, duration of the disease and
its clinical manifestations from the ner-
vous system;

2. Method of questioning. The ques-
tionnaire included questions about fa-
tigue during the day, disturbances in the
rhythm of sleep, muscle pain, headache,
chills, visual impairment, impaired sensi-
tivity, impaired smell and taste, unsteadi-
ness of gait, dizziness, memory impair-
ment, blood pressure drops, gastrointes-
tinal upset;

3. Research on hospital scale of anxi-
ety and depression Hospital Anxiety and
Depressoin Scale (HADS) on a point
system (0-21 points). Patients with anx-
iety and depression were divided into 2
groups, respectively: subclinical severe

anxiety / depression syndrome (from
8-10 points) and severe anxiety / depres-
sion syndrome (11 points or more) on the
HADS scale.

4. Method of neuroimaging - com-
puted tomography of the chest organs
(CT); According to the CT lung proto-
cols, the patients were divided accord-
ing to the degree of lung involvement
into V groups: Group | “CT-0" (zero) - no
signs of viral pneumonia; Il group "KT-1"
(light) - the presence of a zone of com-
paction of the type of "frosted glass", the
involvement of less than 25% of the lung
volume; Il group "KT-2" (moderate) - the
presence of a zone of compaction of the
type of "frosted glass", the involvement
of 25 to 50% of the lung volume; IV "KT-
3" (heavy) - zones of compaction of the
"frosted glass" type, involving from 50 to
75% of the lung volume; V "CT-4" (criti-
cal) - diffuse compaction of the lung tis-
sue like "ground glass" and consolidation
in combination with reticular changes. In-
volvement of more than 75% of the lung
volume.

5. Statistical research method: The
accumulation, correction, systematiza-
tion of the initial information and visu-
alization of the results were carried out
in Microsoft Office Excel 2016 spread-
sheets. Statistical analysis was carried
out using the STATISTICA 13.3 program
(developed by StatSoft.Inc). Quantitative
indicators were assessed for compliance
with the normal distribution, for this, the
Shapiro-Wilk test was used (with the
number of subjects being less than 50)
or the Kolmogorov-Smirnov test (with the
number of subjects being more than 50).
Aggregates of quantitative indicators, the
distribution of which differed from nor-
mal, were described using the values
of the median (Me) and the lower and
upper quartiles (Q1-Q3). Ratings were
described with absolute values and per-
centages. The Mann-Whitney U test was
used to compare independent popula-
tions in cases where there were no signs
of normal data distribution. When com-
paring several samples of quantitative
data with a distribution other than normal,
the Kruskal-Wallis test was used, which
is a nonparametric alternative to one-way
ANOVA. The comparison of nominal data
was carried out using the Pearson x2
test, which allows us to assess the signif-
icance of differences between the actual
number of outcomes or qualitative char-
acteristics of the sample falling into each
category and the theoretical number that
can be expected in the studied groups if
the null hypothesis is valid. The critical
value of the significance level was taken
equal to 0,05.



Results and discussion. All patients
(n = 161) were divided into 4 groups ac-
cording to the terms of the post-covid
syndrome:

from 3 to 6 months; from 6 to 9
months; from 9-12 months; more than 12
months. 159 patients (98.7%) belonged
to the Yakut ethnic group, 2 patients were
Russians (1.3%). Of these women - 93
(57.5%), men - 68 (42.5%). Of these, 125
are employed (77.6%).

In this study, no statistically significant
differences in gender were found among
the examined patients. The median (Me)
age in the general group of the surveyed
was 53 years (42.0-61.0), while in men
Me of age was 51 years (40.0-60.5),
in women Me of age was 54 years (42
, 0-62.0). Thus, men and women were
comparable in age, which made it pos-
sible to carry out a comparative analysis
of CT data by age in the general group
(Table 1).

It follows from Table 1 that the mild
form of COVID-19 (CT-1) was experi-
enced by patients at a young and middle
age by 42.86% (n = 48), respectively, in
both groups compared with elderly pa-
tients, whose share was 25%. (n = 12).
In old age, CT-1 was not registered. The
largest proportion of patients with moder-
ate viral pneumonia (CT-2) was in elderly
patients, which amounted to 43.75% (n =
21) compared with other age groups. At
the same time, severe COVID-19 pneu-
monia (CT-5) was experienced by young
and middle-aged patients compared to
elderly patients (p =, 026077).

We also conducted a separate study
depending on the gender of the sur-
veyed. In men, the highest median age
was revealed at CT-4 and amounted to
67.0 (61.0; 70.0) years. At the same time,
50% of men in the CT scan group - 5
were under the age of 39.5 (32.0; 51.0).
Thus, men aged 32 to 51 years and from
61 to 70 years in our study were most
susceptible to the development of severe
viral pneumonia (H = 14.65; p = 0.006).

When examining the relationship be-
tween lung lesions and age by CT scan
groups among women, it was found that
the highest median age was found at
CT-3 and amounted to 61.5 (57.0; 70.0)
years. The lowest median age was found
at CT-4: 50% of women were younger
than 43.5 (24.0; 63.0) years. At the same
time, in the groups with CT-1 and CT-2,
there were isolated cases of the disease
over the age of 70 years. Half of the cas-
es with CT-5 were women younger than
50 years. Thus, younger women were
more likely to be affected by severe and
critically severe COVID-19 viral pneumo-
nia. And for an older age, mild and mod-
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Table 1

Distribution by age group and CT scan group

age group I 5 cT (;roup 7 5 Total:
18-44 oss | 1607 | 1607 e | 26
45-39 o6 | 1964 | 1607 L7 19,64 26
60-74 2500 | 415 | 1687 | 833 625 48
75-89 000 | 10000 | 00 0.00 0.00 !
Total: 60 42 26 6 27 161

Pearson Chi-square: 23,1998, df=12, p=,026077.

CT scan groups in

Table 2

men and women

CT Group .
floor I 5 3 7 5 Total:
Men 19 15 20 4 10 o

2794 | 2206 | 29.41 588 | 14.71
41 27 6 2 17
Women 4409 | 29.03 | 645 215 | 18.28 93
Total: 60 g 26 6 27 161

Pearson Chi-square: 18,0689, df=4, p=,001196.

erately severe forms of pneumonia are
characteristic (H = 13.21; p = 0.01).

Table 2 shows that when comparing
the CT groups, CT-1 is much more com-
mon in women: in 44.09% of cases, no
signs of viral pneumonia were found.
While in men the proportion of CT-1 was
only 27.94%; CT - 3 was more common
in men: 29.41% versus 6.49% in women.
Thus, men were statistically significant-
ly more severely affected by COVID-19
than women. The results obtained cor-
relate with the data of other researchers
[5].

The timing of the development
of symptoms of CFS and TDR in the
postcoid period. We investigated the
following symptoms of CFS: fatigue,
not dependent on physical activity, de-
creased performance, memory impair-
ment, dizziness, pain in muscles and
joints, unsteady gait, headache, sleep
disturbance, swollen lymph nodes. When
establishing the diagnosis of chronic fa-
tigue syndrome, the time period for the
onset of symptoms of 3 months or more
was taken into account, as well as the
presence of at least four of the symptoms
listed above, although some authors rec-
ommend using the main 3 criteria and
an additional 1 criterion for CFS with a
time period of 6 or more months when
making a diagnosis. contract. [4]. TDD
was determined using the HADS scale.

Emotional disorders of 161 patients with
postcoid syndrome had 46 (27.9%) peo-
ple, including 12 men (26.1%) and 34
women (73.9%). Depressive disorders
were observed in 40 (24.8%) patients.
At the same time, in 30 (18.6%) patients,
subclinical severe depression was noted,
in 10 (6.2%) patients - clinically signifi-
cant. Anxiety disorders were detected in
39 (24.2%) patients. At the same time, 25
(15.5%) of the examined had subclinical-
ly expressed anxiety, and 14 (8.7%) had
clinically significant anxiety. At the same
time, the degree of depression and anxi-
ety did not depend on the degree of lung
damage (p = 0.6).

CFS was detected in 40 (24.8%) pa-
tients, including 18 (45%) men and 22
women (55%). As a result of the study, in
the general group (n-161), in 46.5% (n =
75) of cases, the patients were not diag-
nosed with CFS and TDR in the postcoid
period. Of these, 38 were women and 37
were men. In addition, this group includ-
ed patients who noted feelings of anxiety
and fear that appeared before the illness
and were associated with the fear of
COVID-19 disease by the patient and his
close environment, as well as other rea-
sons, although these patients have clin-
ically significant anxiety and depression
on a background of low mood dominated
after suffering COVID-19. This group also
included patients who were bothered by
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complaints of headaches, fatigue, mem-
ory loss, sleep disturbance before the
development of COVID-19, which were
associated with various neurological
manifestations of other diseases (hyper-
tension, diabetes mellitus, brain trauma,
cervical osteochondrosis) ... We carried
out a separate study of the development
of CFS and TDR, depending on the tim-
ing of the postform period.

When studying the timing of the devel-
opment of symptoms of CFS and TDS in
the postcoid period, no statistically sig-
nificant results were obtained in terms of
gender. In the rest of the subjects (n =
86), the symptoms of CFS and TDS were
manifested at all periods of the postcoid
period, while none of its periods prevailed
over the others. We also studied the de-
pendence of the symptoms of CFS and
TDR on the degree of lung damage. At
the same time, not a single symptom in
CFS and TDR depended on CT data,
except for a shaky gait. 92 patients com-
plained of unsteadiness of gait. Stiffness
in the postcoid period was more common
in middle-aged women than in young
and old age. It can be assumed that the
wobbly gait in middle-aged women is as-
sociated with autonomic dysfunction of
the nervous system caused by the trans-
ferred COVID-19, while in old age this
symptom can be explained by concom-
itant vascular diseases, and at a young
age by the absence of concomitant vas-
cular diseases. Pearson Chi-square:
10.1883, df = 3, p =, 017032.

Conclusions:

1. Men aged 32 to 51 years and from
61 to 70 years in our study were most
susceptible to the development of severe
viral pneumonia.

2. In women with previous viral pneu-
monia of moderate severity, it was found
in elderly patients compared with other
age groups. At the same time, young
and middle-aged patients suffered from
COVID-19 viral pneumonia in a severe
and critically severe form.

3. Men were statistically significant-

ly more severely affected by COVID-19
than women;

4. Anxiety-depressive disorders and
chronic fatigue syndrome can develop at
any time in the post-covid period from 3
months to 12 months.

5. Stiffness in the postcoid period was
more common in middle-aged women
than in young and old age.

This study was carried out as part of
the initiative project of the Yakutsk Sci-
entific Center for Complex Medical Prob-
lems "Comprehensive assessment of the
health of patients who have undergone a
new coronavirus infection (COVID-19)."
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