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Abstract

Introduction. The COVID-19 pandemic has led to a high prevalence of post-COVID-19 syndrome (PCS), with mood disorders being the most common manifestations.
Objective: To study the prevalence of PCS-associated mood disorders and their features.

Materials and methods. We examined patients after COVID-19 (n=91; age: 24—84 years; median time to recovery: 7 months) using the following tools: the BDI
and HADS (screening for anxiety and depression); the Starkstein Apathy Scale; FIS and FSS (fatigue assessment); the MoCA, MMSE, and FAB (cognitive as-
sessment); the FIRST, ESS, PSQI, and ISI (sleep disorders evaluation); the EQSD (quality of life measurement). We designed a special questionnaire to collect
data related to a history of COVID-19 and patients' condition after discharge. In addition, we analyzed electronic medical records and discharge summaries and
performed neurological examination.

Results. Of all the examined patients, 65 (71.4%) participants had signs and symptoms of PCS. Mood disorders were observed in 33 (50.8%) cases, with apathy
(78.7%), anxiety (66.7%), and fatigue (60.6%) being the most common. Depressive disorders were found in 12 (36.3%) patients. Cognitive functions were impaired
in 7 (21.2%) patients; sleep disorders were observed in 16 (48.5%) cases. We found a positive correlation between depressive disorders and fatigue based on the
BDI, FIS, and FSS scores (rs=0.711; r§=0.453), depressive disorders and anxiety (r§=0.366), fatigue and apathy (r§=0.350). Anxiety increased the risk of
sleep disorders (r§=0.683). Quality of life has been shown to decrease in patients with mood disorders due to the negative effect of long-term fatigue and depressive
disorders.

Conclusions. There is a close connection between different types of mood disorders that develop after COVID-19 and exacerbate symptoms of each other. Early
diagnosis and treatment of these disorders can improve patients' quality of life and preserve their ability to work.
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AddexkTrBHBbIE HAPYIIEHHS
y nanueHToB, nepenécmmx COVID-19

A.I. Muxeesa, M.II. Tomy3oBa, B.A. Maibko, E.C. Kununa, A.A. Muxaiinosa, I. 1. Jlaryruna, T.JI. Kaponosa, T.M. Anekceesa
OI'bY «HayuonanvHbiii meduyunckuii uccredosamensckuii yenmp umeru B.A. Aamazosa», Canxm-Ilemepbype, Poccus

AHHoTAIHS

Beedenue. ITandemus xoporasupycroii ungpexyuu (COVID-19) npusena k evicokoii pacnpocmpanénrocmu nocmkosudroeo cundpoma (IIKC), wacmoim npossaenu-
eM KOMOpo2o A8AAI0MCs a(heKmugHble HapyueHus.

Ileab uccaedosanus — uzyuenue scmpeuaemocmu agexmushbix Hapyuwienuil 6 pamiax IIKC u ux ocoberHocmell.

Mamepuasavt u memooot. Obcaedosanvi nayuernmoi, nepenécuiue COVID-19 (n = 91; so3pacm 24—84 200a; meduana evi30opoenerus — 7 mec). Henoavzosanucy
onpocuxu: BDI, HADS (svisi6aenue mpesoeu u denpeccuu); wikana anamuu Starskein; FIS, FSS (ouenxa ycmasocmu); MoCA, MMSE, FAB (ouenka Koenu-
musHbix Qynkyuil); FIRST, ESS, PSQI, ISI (svisenenue napywenuii cha); EQSD (ouenxa xauecmea scusnu (KXX)). Coop anamnesa 3abonesanus COVID-19,
COCMOSIHUS NALUEHINO08 NOCAe BbIUCKY NPOBOOUALU C HOMOUbIO CHEUUANBHO PA3PABOMAHH020 ONPOCHUKA. JIONOAHUMEABHO AHAAUSUPOBAAY INCKIMPOHHbIE UCMOPUL
Gone3Heil, 8bINUCHbIE INUKPU3bL, GbINOAHSAU HEBPOAOUHECKUTL OCMOMP.

Pesyavmamot. B uccaedyemoii epynne 65 (71,4%) nayuenmos umeau npusHaKy nocmrosuoroeo cunopoma. Agdexmustole Hapyuienus ecmpeuanuce 6 33 (50,8%)
cayuasx, naubosee uacmvie u3 nux: anamus (78,7%), mpesoxcrocmy (66,7%), yemanocmv (60,6%). Jenpeccugnvie paccmpoiicmea evisgaenvt y 12 (36,3%)
nauuernmos. Y 7 (21,2%) nayuernmos chusuaucy Koenumughovle ynkuuu. B 16 (48,5%) cayuasx nabaodasucy paccmpoiicmea cha. Boissiena npamas esaumo-
C63b Medcdy denpeccugHbiMu paccmpoticmeamu u yemanocmoio, coeaacho oannvim BDI, FIS u FSS (rs = 0,711; rs = 0,453), denpeccusHbimu paccmpoiicmeamt
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u mpesodcrocmuto (ry = 0,366), yemanocmoio u anamueii (rg = 0,350). Haauuue mpegoscHocmu nosbiuan0 Puck passumus COMHOAORUMECKUX paccmpolicme
(rs = 0,683). Boisiaero, umo npu naauuuu agpexmushvix Hapyuenuii cuxcaemes KX ecaedcmeue Heeamugroo eausHus Oaumenso coXpanaioueiicss ycmano-

CIMU U Pa3eumus 0enpeccusHbiX paccmpoiicme.

Saxarouenue. Paznvie udb appexmuenvix Hapyuwienuii, pasgusarousuxcs nocae neperecénroeo COVID-19, mecho cesizanbi mexcdy codoil, ycyeyonss npossaenus
dpye Opyea. Pannee gbisignenue u aeuenue maxux paccmpoiicme noseoaum yay4uiums KX u coxparums mpydocnocoGHocms nayuemos.

Karouesvte caosa: COVID- 19; nocmkoguonsiii cunopom, denpeccusi; anamus,; mpesolcHOCHb; YCmaiocnb
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Introduction

The COVID-19 pandemic has led to a high prevalence
of post-COVID-19 syndrome (PCS) that physicians of
various fields currently deal with. This condition has
2 phases: (1) subacute symptomatic phase with symp-
toms present from 4 to 12 weeks after COVID-19 and
(2) chronic phase with symptoms persisting beyond
12weeks and not attributable to an alternative diagno-
sis [1—3]. The prevalence of PCS accounts for 10—65%
and reaches 85% in patients hospitalized for acute
COVID-19 [3, 4].

Neurological disorders can occur during the first days
of the disease. A USA study conducted in 2020 includ-
ed 509 patients hospitalized with COVID-19 and found
that 82.3% of the participants had neurological disor-
ders at any time during the disease course. The most
common disorders were myalgia, headache, encepha-
lopathy, dizziness, dysgeusia, and anosmia [5]. These
symptoms are referred to as neurological manifestations
of post-acute sequelae of SARS-CoV-2 infection (neu-
ro-PASC) [6]. The most common neuro-PASC include
memory and attention disorders, signs of depression,
apathy, sleep disorders, fatigue, myalgia, headache,
and dizziness [7—10]. Apart from individual post-
COVID-19 neurological symptoms, some patients de-
velop more serious neurological complications during
or after COVID-19: stroke, seizures, neuromuscular
disorders and demyelinating diseases such as myasthe-
nia gravis and Guillain-Barré syndrome, etc. [11—14].

The pathogenesis of PCS has not been entirely inves-
tigated despite its high prevalence [2]. Neurotropism

of SARS-CoV-2 is thought to be linked to its high af-
finity to receptors of angiotensin-converting enzyme
2 (ACE2) that is expressed not only on type 1I pneu-
mocytes but also in neurons and glial cells [11]. More-
over, binding of SARS-CoV-2 to ACE2 receptors in
the vascular endothelium can cause endotheliitis, co-
agulopathy, arterial and venous thromboses resulting
in such complications as ischemic strokes, cerebral ve-
nous thrombosis, intracerebral or subarachnoid hemor-
rhage [15]. Mood disorders are hypothesized to develop
during or after COVID-19 because neuropsychological
disorders may be caused by GABAergic dysfunction due
to COVID-19-associated inflammation [16]. The liter-
ature shows that newly developed depression may be
triggered by cytokine release, e.g., interleukin-6 (IL-6),
during acute COVID-19, and it resolves as cytokines
return to normal levels, regardless of antidepressant
treatment. This suggests that medications that lower
cytokine activity can reduce the odds of mood disorders
after COVID-19; however, further research is required
to better understand this process [17].

Our objective is to study the prevalence of PCS-associa-
ted mood disorders and their features.

Materials and methods

Our study involved 91 patients (38 men and 53 women)
aged 24—84 years (mean age: 58.7 years). COVID-19
was confirmed by PCR tests. Seventy-one (78%)
COVID-19 patients were admitted to the rehabilitation
clinic of Almazov National Medical Research Cen-
tre that functioned as an infectious disease hospital in
the summer of 2021. The median time to recovery was
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7 months. The study was conducted with the informed
consent of the patients. The research protocol was ap-
proved by the Ethics Committee of Almazov Nation-
al Medical Research Centre (protocol No. 0212-22,
26 December 2022).

We performed clinical neurological examination in the
outpatient setting.

We designed a questionnaire to collect data related to
a history of COVID-19 and patients' condition after
discharge. This questionnaire includes several sections
that assess history of acute COVID-19 and condition
after discharge, chronic diseases, vaccination, and pre-
existing cognitive, mood, and/or sleep disorders.

Cognitive functions were evaluated by the Montreal
Cognitive Assessment (MoCA), Mini-Mental State
Examination (MMSE), and Frontal Assessment Bat-
tery (FAB). Apathy and depression were assessed by the
Beck Depression Inventory (BDI), Hospital Anxiety
and Depression Scale (HADS), and Starskein Apathy
Scale. Fatigue was measured using the Fatigue Impact
Scale (FIS) and Fatigue Severity Scale (FSS). In addi-
tion, patients completed questionnaires to detect sleep
disorders: the Ford Insomnia Response to Stress Test
(FIRST), Epworth Sleepiness Scale (ESS), Pittsburgh
Sleep Quality Index (PSQI), and Insomnia Severity In-
dex (ISI). The EuroQol 5 Dimensions (EQ5D) ques-
tionnaire was used to assess quality of life.

The MoCA and MMSE are one of the most common-
ly used cognitive assessment tools worldwide [18]. The
MoCA contains 10 subtests, and the MMSE is com-
posed of 9 subtests. The maximum score in both scales
is 30. A score above 26 is considered normal in the
MoCA, while a score above 28 is considered normal
in the MMSE. Along with these tools, physicians and
researchers often use the FAB because it is sensitive to
frontal lobe dysfunction and is easy to administer [19].
It consists of 6 subtests, each scored from 0 to 3. A score
above 16 is considered normal.

The BDI is a 21-item self-reported questionnaire. Each
item is scored on a scale value of 0-3 (maximum total
score: 63) [20]. The results are interpreted as follows:
0—9 for no depression, 10—15 for mild depression
(minor depression), 16—19 for moderate depression,
20—29 for moderate-to-severe depression, and 30—63
for severe depression [21].

The HADS consists of 2 subscales and detects anxiety
and depression. Each subscale includes 7 questions,
each scored from 0 to 3. A score of 0—7 indicates
no anxiety/depression, a score of 8—10 represents
subclinical anxiety/depression, and a score of 11 or
above is considered clinically significant anxiety/de-
pression [22].

Mood disorders after COVID-19

The Starkstein Apathy Scale includes 14 questions,
each scored from 0 to 3. A score of 14 or above indicates
clinically significant apathy [23].

The FIS is a 40-item scale that measures the impact of
fatigue on patient's quality of life. Each item is scored
from 0 to 4 (0: never, 1: once or twice, 2: sometimes,
3: often, 4: every day or almost every day). All state-
ments are divided into 3 subscales: cognitive, physical,
and psychosocial (maximum total score of each sub-
scale: 40). An overall score is calculated separately and
ranges from 0 to 160. There are no cutoff scores for sub-
scales or the scale as a whole. A higher score indicates
greater impact of fatigue on quality of life [24].

The FSS includes 9 statements, each scored on a
7-point scale, from 1=strongly disagree to 7 =strongly
agree. The total score is reported as the mean score of
the 9 items. The FSS measures the severity of the pa-
tient's fatigue over the past week. The mean score above
4 indicates fatigue [25].

The FIRST includes 9 items asking about the likelihood
of sleep disruption due to specific situations. The re-
sponses and corresponding scores are as follows: 1 =not
likely, 2=somewhat likely, 3=moderately likely, and
4=very likely. The total score ranges from 9 to 36.
A higher score indicates a higher likelihood of sleep dis-
ruption [26].

The ESS asks patients to rate their likelihood of fall-
ing asleep during the day in 8 different situations. Each
item is scored on a scale of 0 to 3. The maximum total
score is 24. A score above 10 indicates excessive daytime
sleepiness [27].

The PSQI is a standardized self-reported question-
naire that assesses sleep quality over the past month. It
contains 7 components: sleep duration, disturbances,
latency, habitual sleep efficiency, use of sleeping med-
ications, daytime dysfunction due to sleepiness, and
overall sleep quality. Each component is scored from
0 to 3, where 0 means no difficulty and 3 means severe
difficulty. The maximum total score is 21. A score above
5 indicates sleep disturbances [26].

The ISI is a 7-item self-reported questionnaire that as-
sesses nighttime and daytime components of insomnia.
Responses are scored from 0 to 4, where 0 means no
problem and 4 means a very severe problem. The maxi-
mum total score is 28. The results are interpreted as fol-
lows: 0—7 for absence of insomnia, 8—14 for subclinical
insomnia, 15—21 for moderate insomnia, and 22—28
for severe insomnia [28].

The EQS5D consists of 6 components: mobility, self-
care, usual activities, pain/discomfort, anxiety/de-
pression, and comparison of the current health with
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that a year ago. Each component is scored from 1 to 3.
A higher score indicates more severe problems. A score
of 6 means no problems, a score of 7—12 indicates
moderate problems, and a score of 13 or above means
severe problems [29].

To collect complete and accurate data on a history
of acute COVID-19, we analyzed electronic medical
records stored in the QMS database (patients treated
in the rehabilitation clinic) and discharge summaries
(patients hospitalized in other clinics). We performed
neurological examination to assess the neurological
status.

During appointments blood samples were taken, and
blood serum and plasma were further stored in a bio-
bank.

Statistical analysis was performed using IBM SPSS
Statistics 23.0. We used the descriptive statistics, 7 test,
Spearman's rank correlation coefficient, linear regres-
sion, and odds ratios.

All patients were grouped based on diagnosed disorders.
The control group included 26 (28.6%) participants
without complaints and objectively diagnosed neuro-

logical disorders during the study. Mood disorders were
diagnosed in 33 (36.3%) patients. Cognitive disorders
during COVID-19 were found in 19 (20.9%) partic-
ipants. Seven patients had both mood and cognitive
disorders. Sleep disorders were observed in 19 (20.9%)
participants. During the study, we discovered that 7 pa-
tients (7.7%) had the onset of peripheral nervous system
diseases after COVID-19; stroke during COVID-19
developed in 3 (3.3%) patients; 3 (3.3%) participants
had onset of demyelinating diseases (2 cases of multiple
sclerosis and 1 case of acute disseminated encephalo-
myelitis); onset of the neuromuscular disorder (myas-
thenia) was reported in 1 (1.1%) patient, and 2 (2.2%)
participants presented with persistent anosmia. Patients
that experienced onset of neurological disorders during
COVID-19 were included only in one group of patients
with the corresponding nosology and could not be in-
cluded in other groups.

This article analyzes data of patients with mood disor-
ders (n=33).

Results

Patient characteristics and features of acute COVID-19
are presented in Tables 1—3.

Table 1. Characteristics of patients from the control and study groups, n (%)

Parameter

Sex:
male
female
Mean age, years
Vaccination:
no
before COVID-19
after COVID-19
Disease severity:
mild
moderate
severe
Time after recovery (median), months
Acute COVID-19 treatment:
antiviral agents
oxygen therapy
glucocorticoids
Janus kinase inhibitors
monoclonal antibodies
IL-6 inhibitors
Intensive care unit treatment

Control group

Patients with mood disorders

(n = 26) (n=33)
14 10
12 23
60,5 + 14,1 53,0 £ 14,3
15 27
2 4
9 2
5 3
17 20
4 9
7 7
0 (0%) 2 (6%)
19 (73%) 23 (69,7%)
18 (69,2%) 23 (69,7%)
3 (11,5%) 11 (33,3%)
2 (7,6%) 0 (0%)
3 (11,5%) 9 (27,3%)
1 4
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Table 2. Features of the COVID-19 course: symptoms during acute COVID-19, n (%)

Symptoms

Fever

Fatigue

Cough

Dyspnea
Reduced appetite
Sweating

Chest pain
Rhinitis

Control group

(n = 26)
21 (80,8%)
23 (88,4%)
5 (57,7%)
9 (73,1%)
13 (50%)
17 (65,3%)
6 (23,1%)
5 (19,2%)

Mood disorders after COVID-19

Patients with mood disorders

(90,9%)
(69,6%)
21 (63,6%)
(66,6%)
(60,6%)
(33,3%)

(n=33)
32 (97%)
0(90,9%
3 (69,6%

2 (66,6%
0 (60,6%
1(33,3%
7 (21,2%)

Table 3. Features of the COVID-19 course: neurological and somatic symptoms during acute COVID-19 and at the time of examina-

tion, n (%)

Control group
(n = 26)

Disorders

Patients with mood disorders
(n=33)

during COVID-19 at the time of examination during COVID-19 at the time of examination

Memory impairment (subjective) 8 (30,8%)
Sleep disorder 13 (50%)

Anxiety and depression (subjective) 6 (23,1%)
Headache 10 (38,5%)
Muscle weakness 9 (34,6%)
Back and limb pain 5(19,2%)
Muscle pain 4 (15,4%)
Anosmia 13 (50%)

Ageusia 11 (42,3%)

Among the participants with mood disorders, depres-
sive disorders and apathy were objectively diagnosed in
12 (36.3%) and 26 (78.7%) patients, respectively. Anx-
iety was observed in 22 (66.7%) participants, of which
13 (59.1%) and 9 (40.9%) patients had subclinical and
clinically significant anxiety, respectively. Fatigue was
objectively diagnosed in 20 (60.6%) patients. Signs of
mood disorders developed in the study group despite
more frequent use of preemptive therapy. This cate-
gory of patients was prescribed Janus kinase inhibitors
2.9 times more often than the controls (33.3% vs
11.5%, respectively), and IL-6 inhibitors were pre-

7 (26,9%) 16 (48,5%) 15 (45,4%)
6 (23,1%) 24 (72,7%) 18 (54,5%)
3 (11,5%) 18 (54,5%) 18 (54,5%)
5 (19,2%) 15 (45,4%) 5 (15,1%)
4 (15,4%) 4 (42,4%) 8 (24,2%)
1(3,8%) 1(33,3%) 1(33,3%)
0 (0%) 1(33,3%) 3 (9,1%)
0 (0%) 22 (66,6%) 4(12,1%)
0 (0%) 19 (57,6%) 3 (9,1%)

scribed 2.4 times more often compared with the control
group (27.3% vs 11.5%, respectively). Prescription rates
of antiviral agents, oxygen therapy, glucocorticoids,
and monoclonal antibodies were almost similar(see
percentages in Table 1). We calculated odds ratios for
mood disorders development, depending on different
symptoms of acute COVID-19. Thus, sleep disorders
during the acute phase increased the risk of mood dis-
orders by 2.7 times, the risk of anxiety and depression
(subjective) by 2.8 times, the risk of hyposmia or anos-
mia by 2 times, and the risk of hypogeusia or ageusia
by 1.8 times.
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Table 4. Results of mood disorders assessment in the examined groups, scores (M = ¢)

Screening tool Control group

(n = 26)
BDI 3,885 3,410
Starskein Apathy Scale 6,077 £ 4,335
HADS (anxiety) 3,962 + 2,584
FIS 36,077 + 21,779
FSS 3,341 + 1,688

Patients with mood disorders

(n=33) Y
10,545 + 7,268 < 0,001
15,909 + 6,090 <0,001
8,788 + 3,959 < 0,001
61,848 + 29,416 <0,001
4,278 +1,409 0,027

Table 5. Cognitive assessment results in the examined patients, scores (Mt 5)

sGreening tool Control group

(n = 26)
MMSE 29,1+11
MoCA 27612
FAB 17,7+£0,6

Table 6. Mean scores for sleep disorders assessment, scores (M= o)

Screening tool Control group

(n =26)
FIRST 14,235 + 3,133
ESS 5,364 + 3,831
PSQI 9,118 + 8,298
IS 2,647 + 2,448

It is worth noting that the patients from the study group
did not retrospectively report mood disorders before
COVID-19. Mean scale scores of the patients from the
study and control groups are given in Table 4.

Seven (21.2%) patients were found to have both
mood disorders and decreased cognitive functions.
Table 5 shows mean cognitive assessment scores in
the patients with only mood disorders, those with
both cognitive and mood disorders, and the controls.
Comparison of cognitive assessment results revealed
no significant differences between the patients with
mood disorders and the control group.

In addition, the patients were given sleep disorders ques-
tionnaires. Among the patients with mood disorders,

Patients with mood disorders
(n = 26)

29510
28113

17,6 0,8

Patients with mood and cognitive disorders

(n=17)
27109
25620
17112
Patients with mood disorders
(n=33) P
18,167 + 6,418 0,014
4,962 + 3,572 -
14,333 + 7,883 -
10,625 + 6,439 < 0,001

sleep disorders were observed in 48.5% of cases (16 of
33 patients): of them, 87.5% of the cases (14 patients)
were insomnias, and 12.5% of the cases (2 patients) were
parasomnias. It should be noted that 56.2% of the pa-
tients (9 of 16) retrospectively reported sleep disorders
before COVID-19. Our findings are presented in Table 6.

During the data analysis, we found a positive correla-

tion between the BDI, FSS, and FIS scores:

1) BDI and FIS (psychosocial subscale) — high
(rs=0.724; p < 0.001);

2) BDI and FIS (cognitive subscale) — moderate
(rs=0.544; p < 0.001);

3) BDI and FIS (overall score) — high (rs =0.711;
p<0.001);

4) BDI and FSS — moderate (r;=0.453; p = 0.008).
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Fig. 1. Correlation of the impact of overall fatigue on quality of life (FIS
overall score) and the depression severity (BDI).
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Fig. 2. Correlation of the fatigue severity (FSS score) and the depression
severity (BDI score).

We conducted a regression analysis and derived simple
linear regression equations for the FIS and FSS scores:
1) Y (FIS overall score) =2.817 xx(BDI) + 32.145;

2) Y (FSS)=0.091 xx(BDI) +3.324.

Thus, when the BDI score increases by 1, the FIS overall
score and the FSS score are expected to increase by 2.817
(Fig. 1) and 0.091 (Fig. 2), respectively, i.e., depressive
disorders and fatigue correlate. Patients with higher
fatigue levels have more severe depression and vice versa.

The group of patients with anxiety and depression
during acute COVID-19 had a significantly higher
BDI score at the time of examination (13.3%+7.6 and
7.2£5.3; p=0.011).

We found a medium positive correlation between
the Starskein Apathy Scale score and the FIS overall

Mood disorders after COVID-19
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Fig. 3. Correlation of the impact of overall fatigue on quality of life and
the apathy severity.

30 4

25 4

20 A °

BDI

15

10

HADS (anxiety)

Fig. 4. Correlation of the depression and anxiety severity.

score, as well as the FIS psychosocial subscale score
(rs =0.350, p = 0.046; rs=0.394, p = 0.023). We con-
ducted a regression analysis and derived a simple linear
regression equation:

Y (FIS overall score) =2.356x x(Starskein) + 24.224.

Thus, when the Starskein Apathy Scale score increases
by 1, the FIS overall score is expected to increase by
2.365 (Fig. 3), i.e., the impact of fatigue on patients’
usual activities increases as apathy becomes more se-
vere, indicating that apathy has a direct negative impact
on the fatigue level and quality of life.

We found that based on the HADS (anxiety) and BDI
scores, anxiety and depressive disorders have a direct
correlation and negatively impact each other (rs=0.366;
p=0.036). Anxiety increased the risk of sleep disorders:
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Fig. 5. Relationship between the likelihood of sleep disturbances and
anxiety.

there was a significant positive correlation between
the HADS (anxiety) and FIRST scores (r; =0.683;
p = 0.001). However, we found no correlation between
depressive disorders and apathy.

After the regression analysis we derived simple linear
regression equations for the BDI and FIRST scores:

1. Y (BDI)=0.686 xx(HADS [anxiety]) +4.521;

2. Y (FIRST)=1.143 xx(HADS [anxiety]) + 8.831.

Thus, when the HADS (anxiety) score increases by 1,
the BDI score and the FIRST score increase by 0.686
(Fig. 4) and 1.143 (Fig. 5), respectively, i.e., anxiety
increases the severity of depressive and sleep disorders,
with sleep being affected to a greater extent.

The anxiety severity (based on the HADS [anxiety]
score) had no correlation with the impact of fatigue on
quality of life (FIS overall score).

In the analyzed group, the severity of depressive disor-
ders, anxiety, and apathy did not depend on sex, age,
COVID-19 severity, vaccination, treatment, and cogni-
tive functions. Quality of life decreased both in the pa-
tients with mood disorders and the controls (based on
the EQS5D score); however, the decline was more sig-
nificant in the patients with mood disorders (Table 7).

We found a medium positive correlation between
the EQ5D and FIS scores (r,=0.440; p=0.01), FSS
(rs=0.362; p=0.039). Moreover, there was a medi-
um positive correlation between the EQ5D and BDI
scores (rs=0.369; p=0.035). Thus, fatigue and signs of
depression negatively impact quality of life in patients
with mood disorders.

We found that decline in quality of life did not depend
on sex, age, COVID-19 severity, time after recovery,
and vaccination in any group.

Discussion

Mood disorders are relatively common PCS manifesta-
tions. Huang et al. found that 6 months after recovery,
23% (367 of 1617) of patients reported anxiety or de-
pression [30]. Chen et al. demonstrated that 3 months
after recovery, the prevalence of depression and anxiety
among 898 patients was 21% and 16.4%, respective-
ly [31]. Our findings show that 36.2% of the patients
(33 0f 91) developed mood disorders after COVID-19.

Post-COVID-19 fatigue was found to affect up to
65% of patients, with its level correlating with anxiety
(HADS score) [10]. Among the examined patients, fa-
tigue was objectively diagnosed in 60.6% of the cases,
which is consistent with the literature data. Our cor-
relations, on the other hand, differed slightly: fatigue,
depression, and apathy exacerbate symptoms of each
other. Nevertheless, we found no statistically significant
correlation between fatigue and anxiety.

Table 7. Quality of life assessment in the examined groups, scores (M * o)

EQ5D score (n = 26) (n=33) p
Mobility 1,303 + 0,467 1,154 + 0,368 -
Self-care 1,091 + 0,292 1,038 £ 0,196 -
Usual activities 1,455 + 0,506 1,154 £ 0,368 0,01
Pain/discomfort 1,697 + 0,637 1,346 + 0,485 0,02
Anxiety/depression 1,818 + 0,584 1,115+ 0,326 < 0,001
Health comparison 2,945 + 0,564 2,5+ 0,51 -

Total score 9,879 +1,746 8,308 + 1,32 < 0,001
24 AHHaNb! KMHIYECKOI 1 SKCrIepUMEHTanbHOI Hesposiorum. 2023. T. 17, N2 4. DOI: https://doi.org/10.54101/ACEN.2023.4.2
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Apathy during acute COVID-19 affects up to 92% of
patients [32]. This disorder also demonstrates a high
prevalence after COVID-19. Calabria et al. assessed
apathy after COVID-19 and compared their findings
to retrospective self-reported data. The study included
136 COVID-19 patients. The number of patients re-
porting apathy increased from 23 (16.9%) before
COVID-19 to 85 (62.5%) after COVID-19 [33]. Our
findings revealed that apathy was reported in 28.6% of
the cases (26 of 91 patients) and was the most common
mood disorder. The study group included patients with-
out preexisting disorders according to the retrospective
self-reported data.

Neuroinflammation and increased cytokine levels are
said to be key mechanisms underlying mood disor-
ders during COVID-19 [16, 17]. However, we discov-
ered that these disorders developed in the study group
despite more frequent use of preemptive therapy, in-
cluding IL-6 inhibitors. Cytokine levels might have
decreased due to conservative therapy but did not re-
turn to the normal range, thus, leading to symptoms
of depression, anxiety, and apathy. It is important to
note that such medications as Janus kinase inhibitors,
IL-6 inhibitors, and monoclonal antibodies, are often
prescribed in case of severe deterioration of the general
condition that definitely affect person's mood. To make
our findings objective, we plan to measure blood serum
levels of 1L-6 at the first appointment and at 6 months.

The severity of mood disorders is expected to gradually
decrease over time. Huang et al. investigated the prev-
alence of anxiety and depression among 511 patients at
6 and 12 months after COVID-19. The prevalence of
anxiety decreased from 13.31% (at 6 months) to 6.26%
(at 12 months), whereas the prevalence of depression
decreased from 20.35% to 11.94% [34]. We observed
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T.JI. Kaporosa — co3aHuie KOHUETILIMK U AM3aiiHa UCCIIeI0BaHMsI, PYKOBOJICTBO
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