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Pestome

Llenb. M3y4nTb XxapaKTepuUCTUKN NCUXOHEBPONOrnYeckoro GeHoTMNa NOCTKOBUMAHOIO CMHAPOMa Yy pekoHBasecueHToB COVID-19. MaTtepuansl
1 MeToabl. Boi6opka 270 pekoHsanecuyeHTos COVID-19 (cpeagHuii BospacT — 53,2+13,2; 130 (48,1%) MyxuuH): 62 (23,0 %) 63 NOCTKOBUAHOMO
cuHzpoMa v 208 (77,0 %) ¢ MOCTKOBUAHBIM CUHAPOMOM. B noarpynmne ¢ NoCTKOBUAHBIM CUHAPOMOM 134 (64,4 %) peKoHBanecLeHTa UMenn ncu-
XOHEBPO/IOrMyecknii peHoTun. B xoae nccreaoBaHmna yunTbiBaANCh aHHble aHaMHe3a, NPOBO/M/IACh OLLeHKa NMCUXOHEBPOIOrMYEeCKOro cTaTyca fno
wkanam: Hospital Anxiety and Depression Scale (HADS), Multidimensional Fatigue Inventory (MFI-20), Symptom Checklist-90-Revised (SCL-90),
36-Item Short-Form Health Survey (SF-36), Bce naumeHTbl 6bIIM KOHCY/IbTUPOBAHbI BPA4OM HEBPOJIOrOM, COMHO/IOFOM U TeparnesToM. Pesynb-
TaTbl. CTPYKTYpa MCUXOHEBPO/IOrMYECKOro GeHoTuna: UHCOMHUA (n=74, 55,2 %), BblpaxeHHas acTeHus (wkasa MFI-20, n=55, 41,0 %), TpeBora
n genpeccus (wkana HADS, n=37, 27,6 %, n=32, 23,9 %, COOTBETCTBEHHO), aHocMua/gusocmua (n=13, 9,7 %), aressus/gucressus (n=6, 4,5 %).
Mo aaHHbIM onpocHuka SF-36 B rpynne uL, C NCMXOHEBPOIOrNYeCKUM GEeHOTUMNOM 6bII0 BbIABNEHO BbIPaXKeHHOE CHUXEHWe MoKasaTesiei Mo BCceM
cybwkanaMm. Mo gaHHbIM onpocHuka SCL-90-R B rpynne c ncuxoHeBponornyecknm ¢peHoTMNOM HabAanoch BblpaXeHHOe MoBbIleHWe NoKasa-
Teseil no BceM cy6bKanam. Y XeHLMH C NCMXOHEBPOIOrMYeCKNM peHOTMMOM OTMeYannch ciejytolime 0Co6eHHOCTM: NoKasaTenn B Huxe Mo
wKanam: pusnyeckoe dyHKuUMoHMposaHue B 1,1 pasa (p=0,017), poseBoe GpyHKLMOHUPOBaHMeE, 06YC10BAEHHOE GpUBNYECKUM cOCTOsHMEM B 1,6 pasa
(p=0,031) (wkana SF-36), Bbiwe nokasaTesn 06CeCCUBHO-KOMMY/ILCUBHOTO paccTpoiicTea B 1,7 pasa (p=0,028), genpeccuu B 1,5 pasa (p=0,005),
TPeBOXHOCTU B 2 pasa (p=0,017) (wkana SCL-90), no pesynbTaTaM OLeHKU WKanbl HADS YacToTa Aenpeccuu y )eHWUH C NCUXOHEBPO/IOrMYECKUM
$eHOTMMOM MOCTKOBUAHOIO CMHAPOMA Bbilwe B 3 pasa (p=0,043) Mo cpaBHEHMIO C MYXUYMHAMU, UMEIOLLMM STOT e GpeHoTUN. 3aK/toueHue. Mcuxo-
HeBPO/IOrNYeCcKnin GeHOTUN NOCTKOBMAHOIO CMHAPOMA XapaKTepusyeTca Ha/M4YneM y NauneHToB MHCOMHUM, BbIPaXKEHHOW aCTeHUU, TPEBOMXHBIX,
AenpeccrBHbIX PacCTPOICTB, aHOCMUU/AN30CMUM 1 areB3nun/AncreB3nu. Jlnba C NCMXOHEBPO/IOrNYeCKNM GEHOTUMOM UMEIOT CHUMKEHHble MoKa-
3aTe/IM KayecTBa XU3HM U YPOBHA MCUX0I0rMYecKoro 61aronosyums IMYHOCTH Mo BceM cybliKanaM, cornacHo onpocHukam SF-36 n SCL-90-R.
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Abstract

Aim. To study the characteristics of the neuropsychiatric phenotype of postCOVID syndrome in COVID-19 convalescents. Materials and methods.
A sample of 270 COVID-19 convalescents (mean age — 53.2+13.2, (n=130, 48.1% men)): 62 (23.0 %) without postCOVID syndrome and 208 (77.0 %)
with postCOVID syndrome. In the subgroup with postCOVID syndrome, 134 (64.4 %) convalescents had a neuropsychiatric phenotype. The study
took into account medical history data, assessed the neuropsychiatric status on the following scales: Hospital Anxiety and Depression Scale (HADS),
Multidimensional Fatigue Inventory (MFI-20), Symptom Checklist-90-Revised (SCL-90), 36-Item Short-Form Health Survey (SF-36), all patients were
consulted by a neurologist, a somnologist and a therapist. Results. The structure of the neuropsychiatric phenotype: insomnia (n=74, 55.2 %), severe
asthenia (MFI-20 scale, n=55, 41.0 %), anxiety and depression (HADS scale, n=37, 27.6 %, n=32, 23.9 %, respectively), anosmia/dysosmia (n=13.9.7 %),
ageusia/dysgeusia (n=6, 4.5 %). According to the SF-36 questionnaire, in the group of people with a neuropsychiatric phenotype, a marked decrease
in indicators was detected in all subscales. According to the SCL-90-R questionnaire, the group with the neuropsychiatric phenotype showed a
marked increase in all subscales. The following features were noted in women with a neuropsychiatric phenotype: indicators were lower on the
scales: physical functioning by 1.1 times (p=0.017), role-playing functioning due to physical condition by 1.6 times (p=0.031) (SF-36 scale), indicators
of obsessive-compulsive disorder by 1.7 times higher (p=0.028), depression 1.5 times (p=0.005), anxiety 2 times (p=0.017) (SCL-90 scale), according
to the results of the HADS scale assessment, the incidence of depression in women with the neuropsychiatric phenotype of postCOVID syndrome is
3 times higher (p=0.043) compared with men, having the same phenotype. Conclusion. The neuropsychiatric phenotype of postCOVID syndrome
is characterized by the presence of insomnia, severe asthenia, anxiety, depressive disorders, anosmia/dysosmia, and ageusia/dysgeusia. Individuals
with a neuropsychiatric phenotype have reduced indicators of quality of life and the level of psychological well-being of the individual in all subscales,
according to the SF-36 and SCL-90-R questionnaires. The incidence of neuropsychiatric phenotype, as well as the severity of psychopathological
symptoms, is higher in the group of women.

Key words: COVID-19 convalescents, postcovid syndrome, neuropsychiatric phenotype, HADS, MFI-20, SCL-90-R, SF-36
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COVID-19 — Coronavirus Disease 2019, PCS — Post-Covid Syndrome, NIITPM — branch of ITsIG SO RAN — Scientific Research Institute of Therapy
and Preventive Medicine — Branch of Federal State Budget Scientific Institution “Federal Research Center — Institute of Cytology and Genetics of
the Siberian Department of the Russian Academy of Sciences’, RNA — ribonucleic acid, SARS-COV-2 — Severe acute respiratory syndrome-related
coronavirus 2, PCR — polymerase chain reaction, BMI — body mass index, WC — waist circumference, HR — heart rate, PA < 3 h qw — physical activity
less than 3 hours weekly, SBP — systolic blood pressure, DBP — diastolic blood pressure, WHO — World Health Organization, PNP — psychoneurological
phenotype, HADS — Hospital Anxiety and Depression Scale, MFI-20 — Multidimensional Fatigue Inventory, SF-36 — 36-Item Short-Form Health Survey,
SCL-90-R — Symptom Checklist-90-Revised, BP — blood pressure, FPG — fasting plasma glucose, ESR — erythrocyte sedimentation rate, hsCRP —
highly sensitive C-reactive protein, GAD-7 — Generalized Anxiety Disorder-7
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Introduction

Coronavirus Disease 2019 (COVID-19) pandemics
has significantly affected not only the somatic status
of patients, but also their psychoemotional well-being
[1, 2]. Currently post-COVID symptoms affecting the
psychoneurological condition have become an impor-
tant global issue. Based on several studies, COVID-19
reconvalescents commonly reported fatigue, insomnia,
anxiety and depression [3-5]; however, the spectrum
of clinical psychoneurological manifestations among
COVID-19 reconvalescents is much wider [6-8], which
requires further systematization and analysis for the
development of a personalized approach and definition
of risk groups in patients after COVID-19.

Objective: analyzing the characteristics of a psy-
choneurological phenotype of post-COVID syndrome
(PCS) in COVID-19 reconvalescents.

Materials and Methods

A cross-sectional observational study was arranged
at the Scientific Research Institute of Therapy and Pre-
ventive Medicine — Branch of Federal State Budget Sci-
entific Institution “Federal Research Center — Institute
of Cytology and Genetics of the Siberian Department of
the Russian Academy of Sciences” NIITPM — branch
of ITsIG SO RAN. A total of 270 COVID-19 reconva-
lescents (mean age 53.2+13.2 years; n = 130, 48.1%
males) were included in the study.

The study inclusion criteria were as follows: COVID-
19 infection confirmed by the positive test for ribo-
nucleic acid (RNA) of Severe acute respiratory syn-
drome-related coronavirus 2 (SARS-CoV-2) using the
polymerase chain reaction (PCR) method during the
disease and/or detection of anti-SARS-CoV-2 IgG-anti-
bodies; 3 months elapsed since the onse of COVID-19;
signed informed consents for the examination and

Table 1. Initial clinical characteristics of COVID-19 convalescents

Indicator

COVID-19 Convalescents
n=270

Age of years, Me [25;75]
Men, abs (%)

Severity of the course of acute COVID-19, abs (%) Light current

Moderate current

Heavy current
BMI, Me [25;75], kg/m2
WC, Me [25;75], cm
Smoking, abs.(%)
HR, Me [25;75], beats/min
PA<3 hours/week, abs.(%)
SBP, Me [25;75], mmHg
DBP, Me [25;75], nmHg
The presence of prediabetes, abs. (%)

The presence of type 2 diabetes, abs. (%)

The degree of arterial hypertension, abs. (%) I degree
II degree

IIT degree

The presence of cardiovascular diseases before the debut of COVID-19, abs. (%)
The presence of cardiovascular diseases after the debut of COVID-19, abs. (%)
Presence of bronchopulmonary diseases before the debut of COVID-19, abs. (%)

The presence of bronchopulmonary diseases after the debut of COVID-19, abs. (%)

53,0(43,0;64,0]
130(48,1)
127(47,0)
128(47,4)
15(5,6)
28,4[24,8;32,6]
97,0[87,0;108,0]
94(34,8)
67,0 [60,0;73,0]
197(73,0)
125,0[115,8;135,0]
80,0(74,8;87,0]
64(23,7)
34(12,6)
33(12,2)
55 (20,4)
79 (29,3)
161(59,6)
177(65,6)
28(10,4)

32(12,6)

Note* BMI — body mass index, WC — waist circumference, HR — heart rate, FA<3 h/w — physical activity less than three hours per week, SBP — systolic blood pressure,

DBP — diastolic blood pressure
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personal data processing. Acute infections or exacerba-
tions of chronic infections at the moment of inclusion
into the study formed the non-inclusion criterion. All
subjects signed the voluntary informed consent for the
examination and personal data processing. The baseline
clinical data of COVID-19 reconvalescents are presented
in Table 1.

All subjects were divided into groups based on the
presence of PCS accounting for the World Health Orga-
nization (WHO) criteria [8]: 62 (23.0 %) without PCS
(n =36, 58.1 % males) and 208 (77.0 %) with PCS (n = 94,
45.2 % males). In the PCS group, 134 (64.4 %) reconva-
lescents (mean age 53.79+13.28 years, n = 53, 39.6%
males) had a psychoneurological phenotype (PNP).

PNP criteria included anxiety and depression (con-
firmed using the Hospital Anxiety and Depression
Scale (HADS)), severe asthenia (confirmed using the
Multidimensional Fatigue Inventory (MFI-20)), insom-
nia, ageusia/dysgeusia, anosmia/dysosmia that emerged
after the prior COVID-19. The PNP structure is pre-
sented in Figure 1.

PNP in combination with other post-COVID
manifestations (mixed phenotype) was diagnosed in
67 (32.2%) COVID-19 reconvalescents; isolated PNP
manifestations (monophenotype) was also reported in
67 (32.2%) COVID-19 reconvalescents among patients
with PCS (Fig. 2).

Demographics (gender, age), disease history, chronic
diseases were accounted for during the study. Anthro-
pometric measurements, including height, body weight,
and waist circumference (WC), were arranged. The
body mass index (BMI) was calculated using the clas-
sic equation BMI = Body weight (kg) / Height (m)? [10].
Blood pressure (BP) was measured three times with two-
minute intervals on the right arm in the sitting position
after a 5-minute rest using an Omron automated BP
measuring devices (Omron Healthcare Co., Ltd. M5-1,
Japan), recording the mean value of three measurements.

All patients had their venous blood collected (once)
in a fasting condition, with an overnight fasting for
8-14 hours. Complete blood count parameters (includ-
ing white blood cell differential) were determined on
the MicroCC-20Plus automatic hematological analyzer
(HTI, USA) using Clinical Diagnostis Solution Inc and
Streck Labs (USA) kits. Regardless of the automatic
assesment results, the “manual” blood smear microscopy
was also arranged, including the determination of total
white blood cell levels and main white blood cell sub-
populations (in percent). Erythrocyte sedimentation rate
was determined using the indirect Panchenkov method.

Blood biochemistry parameters were determined
using Thermo Fisher Scientific kits (Finland) on the
Konelab Prime 30i biochemistry analyzer (Thermo
Fisher Scientific, Finland).

Figure 1. The structure of the neuropsychiatric phenotype
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The psychoneurological phenotype in the composition of a

mixed

] N

Neuropsychiatric monophenotype

= Other convalescents of COVID-19 with PCS
= COVID-19 convalescences with neuropsychiatric phenotype

Figure 2. Neuropsychiatric phenotype among people with postCOVID syndrome

All examined patients underwent subjective
assessment of the quality of life using the 36-Item
Short-Form Health Survey (SF-36), as well as the
subjective assessment of the psychic condition using
the Symptom Checklist-90-Revised (SCL-90-R)
questionnaire. The SF-36 survey helps to evaluate
the physical, psychological, and social functioning
of the patient. The SF-36 questionnaire results are
presented in points by 8 scales (for a maximum of
100 points): General Health (GH); Physical Func-
tioning (PF); Role-Physical Functioning (RP); Role-
Emotional Functioning (RE); Social Functioning (SF)
determined by the degree in which the physical or
emotional condition limits the social activity (com-
munication); Bodily Pain (BP); Vitality (VT); Mental
Health (MH) [11]. The psychic respondent condi-
tion was subjectively assessed by the questionnaire
of psychopathological symptom severity (SCL-90-R)
adapted by N.V. Tarabrina [12] — it helps to deter-
mine the range and severity of psychopathological
manifestations, as well as the intensity of psycho-
logical distress [13]. Anxiety and depression was
diagnosed with the sum of > 8 points based on the
Hospital Anxiety and Depression Scale (HADS) [14].
Significant asthenic syndrome was detected based
on the subjective asthenia evaluation scale (MFI-20)
with the sum of > 60 points for all subscales [15].
The diagnosis of insomnia was established based on
the somnologist examination. Ageusia/dysgeusia and
anosmia/dysosmia were diagnosed based on the gen-
eral practitioner examination.

The results were statistically processed using the
SPSS software package (v. 13.0). The Kolmogorov-
Smirnov test was used to determine distribution. Due
to the non-parametric distribution, quantitative data
were presented as medians and interquartile ranges Me
(Q25; Q75). The Mann-Whitney test was used to com-
pare groups. The Pearson’s chi-squared test was used to
compare rates in groups. The significance level for the
statistical hypothesis testing was p < 0.05.

Results

The following phenotypes were represented among
persons with mixed PNPs as concomitant diseases:
PNP + endocrine manifestations (n = 34, 50.7 %),
PNP + alopecia (n = 8, 11.9%), PNP + bronchopulmo-
nary manifestations (n = 8, 11.9%), PNP + cardiovas-
cular manifestations (n = 5, 7.8 %), involvement of at
least three systems, including psychoneurological man-
ifestations (n = 12, 17.9 %).

The comparative characteristics of clinical and labo-
ratory parameters in persons with PNP and other recon-
valescents with PCS is presented in Table 2. According
to the results of the analysis of laboratory parameters,
fasting plasma glucose (FPG) levels was 1.1-fold lower
in the group with PNP.

During the multiparametric logistic regression anal-
ysis of the odds of PNP in males and females (standard-
ized by gender and age), a parameter with a statistical
difference between groups of COVID-19 reconvales-
cents with PNP and other COVID-19 reconvalescents
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Table 2. Comparative characteristics of clinical and laboratory parameters of COVID-19 convalescents with
neuropsychiatric phenotype and other COVID-19 convalescents with postCOVID syndrome

with PNF
n=134

Indicators

Convalescences of COVID-19

Other COVID-19 convalescents

Age of years, Me [25;75] 55,00 [43,00;65,25]

Men, abs (%) 53 (39,6)

BMI, Me [25;75], kg/m? 28,72 [24,98;32,52]

WC, Me [25;75], cm 109 (81,3)
Smoking, abs.(%) 47 (35,1)
PA<3 hours/week, abs.(%) 94 (70,1)

SBP, Me [25;75], mmHg
DBP, Me [25;75], mmHg 80,00 [74,50;87,50]
HR, Me [25;75], beats/min 65,50 [60,00;75,00]
White blood cells, Me [25;75], x10° 5,50 [4,78;6,60]
Hemoglobin, Me [25;75], g/1
ESR, Me [25;75], mm/min 13,00 [7,00;20,00]
FPG, Me [25;75], mmol/l 6,10 [5,70;6,70]

hsCRP, Me [25;75], mg/1 3,78 [1,72:9,39]

127,25 [115,00;135,00]

136,50 [126,00;146,00]

with PCS P
n=74

56,00 [47,50;65,00] 0,467
41 (55,4) 0,028
29,05 [25,61;33,69] 0,473
62,00 (83,8) 0,839
25 (33,8) 0,851
52 (70,3) 0,979
126,25 [117,50;137,50] 0,577
80,00 [75,00;87,50] 0,914
67,00 [62,00;73,00] 0,680
6,10 [5,05;7,40] 0,046
137,00 [126,00;149,50] 0,598
15,00 [10,00;20,00] 0,287
6,70 [5,88;7,53] 0,003
3,87 [2,46;12,17] 0,231

Note. * BMI — body mass index, WC — abdominal obesity, PA<3- physical activity of less than 3 hours per week, SBP — systolic blood pressure, DBP-diastolic blood pressure,
HR — heart rate, ESR — erythrocyte sedimentation rate, FPG — fasting blood plasma glucose, hsCRP — highly sensitive C-reactive protein, PCS-postcovoid syndrome,

PNEF-neuropsychiatric phenotype

Table 3. Logistic multifactorial regression analysis of indicators associated with the neuropsychiatric phenotype
of postcovoid syndrome (with standardization by gender and age)

| Variable |

Age, for 1 year
Sex (M/W)
BMI, per 1 kg/m?

FPG, per 1 mmol/l

The Exp(B)1 model | P

0,992 (0,968-1,017) 0,540
1,908 (1,049-3,469) 0,034
0,991 (0,939-1,045) 0,725
0,875(0,733-1,045) 0,140

Note. * BMI — body mass index, FPG-fasting blood plasma glucose

(FPG) was included into the model, as well as BMI, as
based on literature obesity is one of the leading risk
factors for COVID-19 [16, 17] (x2 = 9.531, R* = 0.045,
p =0.049). Data are presented in Table 3.

The comparative analysis of quality of life param-
eters (assessed using the SF-36 survey) between two
COVID-19 reconvalescent groups with PNP and other
PCS phenotypes demonstrated that reconvalescents with
PNP had worse parameters in all subscales (Table 4).

Table 5 presents data from the SCL-90-R ques-
tionnaire in patients with PNP. It is expected to see
increased parameters of all scales in reconvalescents
with PNP vs. parameters in reconvalescents with PCS,
but without PNP.

Females with PNP demonstrated lower values in the
SE-36 survey than in males — physical functioning (1.1-
fold; p = 0.017) and role-physical functioning (1.6-fold;
p =0.031). These data are presented in Figure 3.

Based on the analysis of data from the SCL-90-R
questionnaire, females had more severe symptoms in
the following subscales: obsessive-compulsive disorders
(1.7-fold; p = 0.028), depression (1.5-fold; p = 0.005),
anxiety (2-fold; p = 0.017) — and in general had a more
unfavorable psychopathological status (Fig. 4).

Based on the MFI-20 scale, the rate of significant
asthenia in males with PNP was 37.7 %, while in females
with PNP — 43.2% (no statistically significant differ-
ences detected; p = 0.744).
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Table 4. Data from the SF-36 questionnaire in individuals with postcovoid syndrome with neuropsychiatric phenotype

and other phenotypes
Convalescences of Other COVID-19
Indicators COVID-19 with PNF convalescents with PCS P
n=134 n=74
1. Physical functioning (Physical Functioning — PF) 80,00 [65,00;95,00] 90,00 [75,00;95,00] 0,024
> ?I;’;eb;;‘;ig?;sgzﬁ i‘:get_o I’fgmal condition 75,00 [25,005100,00] 100,00 [50,003100,00] 0,007
3. Pain intensity (Bodily pain — BP) 74,00 [51,00;100,00] 84,00 [69,50;100,00] 0,012
4. General health status (General Health — GH) 57,00 [40,00;72,00] 72,00 [60,00;82,00] <0,001
5. Vital activity (Vitality — VT) 55,00 [45,00;70,00] 70,00 [58,75;80,00] <0,001
6. Social functioning (Social Functioning — SF) 75,00 [62,50;100,00] 87,50 [75,00;100,00] 0,001
7. Role-based functioning due to emotional state (RoleEmotional — RE) 66,67 [33,33;100,00] 100,00 [66,67;100,00] 0,001
8. Mental health (Mental Health — MH) 64,00 [52,00;80,00] 80,00 [72,00;88,00] <0,001
9. The physical component of health (Physical health — PH) 47,79 [39,16;53,27] 51,11 [46,12;55,04] 0,022
10. The psychological component of health (Mental Health — MH) 45,51 [35,19;52,63] 53,95 [47,60;58,24] <0,001
Note. *PCS-postcovoid syndrome, PNE-neuropsychiatric phenotype
Table 5. Data from the SCL-90-R questionnaire for individuals with postcovoid syndrome with neuropsychiatric
phenotype and other phenotypes
Convalescences of Other COVID-19
Indicators COVID-19 with PNF convalescents with PCS p
n=134 n=74

1. Somatization (SOM) 0,75 [0,50;1,23] 0,50 [0,25;0,77] <0,001
2. Obsessive-compulsive disorder (O-S) 0,70 [0,40;1,10] 0,40 [0,20;0,70] <0,001
3. Interpersonal sensitivity (INT) 0,56 [0,22;0,89] 0,33 [0,11;0,56] 0,001
4. Depression (DEP) 0,62 [0,31;0,92] 0,23 [0,08;0,52] <0,001
5. Anxiety (ANX) 0,50 [0,2050,80] 0,20 [0,0050,38] <0,001
6. Hostility (HOS) 0,50 [0,17;0,71] 0,17 [0,04;0,50] <0,001
7. Phobic anxiety (PHOB) 0,14 [0,00;0,32] 0,00 [0,00;0,14] 0,018
8. Paranoid symptoms (PAR) 0,25 [0,00;0,67] 0,17 [0,00;0,33] 0,017
9. Psychoticism (PSY) 0,15 [0,000,30] 0,00 [0,00;0,20] <0,001
Total number of points 42,00 [28,00;75,00] 24,00 [15,00;38,00] <0,001
General index of severity of symptoms (GSI) 0,47 [0,31;0,83] 0,27 [0,17;0,42] <0,001
Index of personal symptomatic distress (PSDI) 1,35 [1,18;1,74] 1,15 [1,03;1,38] <0,001

Note. *PCS-postcovoid syndrome, PNF-neuropsychiatric phenotype

Based on the HADS scale, depression in females with
PNP was reported in 17.1% cases, i.e. 3 times higher
than in males (6.2 %, p = 0.043). Females demonstrated
the following rates: anxiety — 27.2%, anosmia/dysos-
mia — 6.2 %, insomnia — 63.0 %, ageusia/dysgeusia —
3.7 %, while in males these were 28.3 %, 15.1 %, 43.4 %,
and 5.7 %, respectively, with no significant differences
reported (p = 0.872, p = 0.088, p = 0.430, p = 0.598).

Discussion

Neurotropic SARS-CoV-2 potential is important
in the setting of PCS. The SARS-CoV-2 spike protein
is characterized by high affinity to the angiotensin-
converting enzyme 2, which is expressed on the mem-
branes of endothelial capillary cells. Viral particle efflux
from endothelial cells impairs the blood-brain barrier,
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leading to the virus penetration into the central nervous
system [18-20]. Variable neurological signs require a
detailed analysis and studies in order to organize the
preventive measure and understanding of long-term
COVID-19 effects.

Depressive PCS signs are one of the most common
infectious complications. According to the meta-anal-
ysis (Premraj L. et al., 2022) that covered 18 studies
with a total of 10,530 patients, the rate of depression
in the post-COVID period was 17 % [21]. According to

the study of Buttery S. et al. (2021), this rate reached
43.1% [22]. The risk factors included the female
gender, a history of psychological pathologies, and sys-
temic inflammation in the acute period [23]. The con-
tribution of age and severity of acute COVID-19 to the
emergence of depression is doubtful [23-25]. In our
study depression based on the HADS scale was more
often observed in females, which corresponds to sev-
eral studies [26, 27]. Age-related differences were not
statistically significant in our study.
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The rate of anxiety symptoms in the acute COVID-
19 phase and the post-COVID period is not inferior to
that of depression symptoms. Thus, a Chinese study that
enrolled 7,236 subjects and was devoted to the analysis of
anxiety during the COVID-19 outbreak using the GAD-7
(Generalized Anxiety Disorder-7) scale (Huang Y.
et al., 2020) demonstrated that the rate of anxiety dis-
orders reached 35.1% regardless of gender. Age under
35 years was the risk factor in this subject category [28].
Manifestations of anxiety as remote infectious sequelae
(3-6 months after the disease onset) were reviewed in
several studies [29-31]. In our study the rate of anxiety
symptoms in subjects was higher than that of depression
symptoms, which is probably associated not only with
pathogenetic characteristics and comorbidity, but also
with economic and social self-isolation issues during the
quarantine period of the acute infection. With that, no
statistical differences were detected in gender and age
categories, which characterizes anxiety disorders as an
issue concerning all population strata.

Based on several studies, the prevalence of insom-
nia reaches 25-47 % [31, 32]. Merikanto I. et al. (2023)
arranged a study to assess the prevalence of insomnia
and daytime drowsiness manifestations in COVID-19
reconvalescents. Those symptoms prevailed over others
and were associated with the severe disease course [32].
In our study insomnia symptoms were the predomi-
nant ones among patients with PNP; they were also not
associated with the severity of acute COVID-19 course,
gender, age, anxiety and depression.

It is well-known that the asthenic syndrome accom-
panies the majority of infectious, neurological, and
somatic diseases, manifesting already during the initial
stages of the pathological process [33]. This is one of the
most prevalent symptom complexes observed in patients
after COVID-19, especially in a long-term perspec-
tive. Based on 54 studies, prolonged COVID-19 symp-
toms, including asthenia, were more common among
females [34]. Fernandez-de-las-Pefias C. et al. (2021)
described the duration of hospital stay as a risk factor
for the asthenic syndrome [35]. Older age acts a risk
factor for the post-COVID asthenia [36]; however, one
should account for the effects of a history of concomi-
tant diseases, decreased physical activity, slowed meta-
bolic processes, worsened functions of the immune and
hormonal systems, hypovitaminosis and drug-induced
adverse effects in this patient category, as all those factors
lead to clinical manifestations of asthenia. In our study
we analyzed severe asthenia as one of the PNP manifes-
tations in the post-COVID period. The analysis of fac-
tors, i.e. gender, age, severity of acute COVID-19 course,
and concomitant diseases (dyslipidemia, hypertension,
type 2 diabetes mellitus) did not detect statistically sig-
nificant associations. However, a high rate of anxiety and
depressive disorders along with insomnia was reported

in the study group. These factors may both promote the
primary asthenic manifestations or worsen those symp-
toms in combination with infectious asthenia.

Smell and taste disorders are one of the main clini-
cal manifestations of acute COVID-19. Augustin M
et al. (2021) described preserved anosmia and ageusia
in 11-12 % COVID-19 reconvalescents [37]. Relative to
other psychoneurological manifestations in our study,
ageusia/dysgeusia and anosmia/dysosmia had relatively
smaller rates, also not depending on gender and severity
of acute COVID-19.

Conclusion

Psychoneurological phenotype of the post-COVID
syndrome is characterized by insomnia, severe asthenia,
anxiety and depression disorders, anosmia/dysosmia
and ageusia/dysgeusia in patients. It was demonstrated
that subjects with PNP had significantly lower param-
eters of quality of life (based on the SF-36 survey) and
levels of psychological personality well-being (based on
the SCL-90-R questionnaire) in all subscales.

Psychoneurological phenotype was associated with
the female gender. Besides, females are characterized
by more significant anxiety, depression, and obsessive-
compulsive symptoms, as well as role-physical function-
ing parameters.
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