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AHHOTALIUA

Oébocnosanue. B nactosmiee BpeMs: nzydenrne KorHuTuBHOU cepsl mpu COVID-19 npeacrasnseTr coboit
aKTyaJbHYIO IPOOIEMY.

Llensy. OnpenenuTs HaNWYUE KOTHUTUBHON TUCQYHKIMU MPH TOMOIIY BaJHIHBIX IIKAT M UX CyOIIKan y
MAIMEHTOB B OCTPOM IEPUOAE KOPOHABUPYCHON MH(EKUNHU, CPABHUTH JaHHbIE KOTHUTUBHBIX HAPYILICHHH B
pa3HbIe SMUIEMUOIOTHYECKHIE BOJIHBL.

Mamepuan u memoodsl. B HacTosee uccieoBaHne ObUTH BKIIOYSHBI ABE TPYIIbI UCCAeAyeMbIX. [ pymmbl
Nel n Ne2 — mammenTtsl, nHdunupoanHsie BupycoM SARS-CoV-2, B ocTpoM mepuone, OCIOKHEHHOM
nHeBMoHMeH. [pynma Nel rocnuranusuposana B nepuosa ¢ nexadpst 2020 r. mo mapt 2021 r, rpynmna No2 —
¢ HosiOps 2021 1. mo sHBaph 2022 1. s uccnenoBaHusl HEHPOIICHXOJIOTUYECKOTO CTaTyca HCIOIh30BaN
Heiporicuxonornueckue mkaisl MoCA, FAB, TecT pucoBanust 4acoB 1 ux cyomkanbsl. CKpUHHHT TPEBOTH U
JENPECCUH MPOBOAMIN pH oMoy BanuaHol mkansl HADS. KonnuecTBeHHbIE TaHHBIE HA HOPMAJIBHOCTh
pacrmpenenenus BHIOOpKH ObUIM TpoBepeHbl mpu momomn kputepus [llamupo—Yunka. [[nga cpaBHeHus
HECBA3aHHBIX TPYII UCIOJIb30BaH KpuTepuil ManHa—YutHu. KonnuecTBeHHbIE TaHHBIE IPECTABICHBI B BUIE
MeIMaHbl U UHTEPKBAPTHIILHOTO pasmaxa — Me [P, ; P ]. Pasnuuus cuuTani cTaTHCTHYECKH 3HAYUMBIMU
mpu p <0,05.

Pe3ynbmamot. BeIsBIeHbI CTATHYECKH 3HAYUMBIC OTIIMYHMS B OCTPOM IIEPHOIEC KOPOHABUPYCHOM HH(EKLINH,
OCJIO)KHEHHON TTHEBMOHHEH, B OTHOLLIEHUM KOTHUTHBHBIX HapylIeHMH Kak B rpynme Nel, Tak u B rpymmne
Ne2. V rpynmer Nel korHUTHBHBIE HapylieHUs: ObUTH Oosee TpyObiMu, yeM y rpymisl Ne2. ITpu cpaBHeHUHM
no cybmkanam Tecta MoCA mannbix rpynm Nel u Ne2 kak mpu MOCTYIJICHWH B CTAallOHAp, Tak U OJiKe
K BbIIHCKe B rpymme Nel pesynbrarsl ObUIM XyXe, 4eM B rpymie No2, mo JaHHBIM cyOIIKajd «BHUMAaHHUE,
«pedby, «naMAThy. Paznmuns nmokaszareneii Obun cratuctHuecky 3Ha4uMbIMH (p <0,05). [To nanneim FAB, B
rpymmne Nel mokasaresu Ipu HOCTYIUIEHHH B CTAIIMOHAP M K BBIITMCKE TakKe ObLIHM XyKe, ueM B Tpymme Ne2,
BBICOKO3HAYMMBbIE OTJIMYUS OBUIH 110 CIEAYIOIMIMM JJaHHBIM: OEIIIOCTh pedu, JMHAMHUYECKUI MPaKCHC, MPOoCcTast
U yCIIOKHEHHAs peakuus BBIOOpa, HCCIleIoBaHue XBaTarenbHoro peduekca (p <0,001). Tpeoru u aenpeccuu
B HCCIIEAYEMBIX TpyIax 0OHApy>KeHO He OBLIO.

Bob1600. Tlpu momorny Takux BaTUAHBIX IIKAJ, KaK TecT pucoBanus 4acoB, MoCA, FAB, u ux cyOmikan
JOKa3aHO HaJM4Yhe KOTHUTHBHOW AWCQYHKUIUHM Yy TAlMEHTOB MOJOIOTO M CPEJHETO BO3pacTa B pasHbIE
BpeMEHHbIE HHTEepBalIbl HaOmoneHus; B rpynne Nel Hapymenus 6butn OoJiee TpyObIMH, YeM B rpyiine Ne2.
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ABSTRACT

BACKGROWND. Currently, the study of the cognitive sphere in COVID-19 is an urgent problem.

AIM. To determine the presence of cognitive dysfunction using valid scales MoCA, FAB, clock drawing
test and their subscales in patients in the acute period of coronavirus infection, to compare the data of cognitive
impairment in different epidemiological waves.

MATERIAL AND METHODS. Two groups of subjects were included in the present study. Groups No. 1
and No. 2 are patients infected with COVID-19 in the acute period, complicated by pneumonia. Group No. 1
was hospitalized in the period December 2020 — March 2021. Group No. 2 was hospitalized in the period
November 2021 — January 2022. To study the neuropsychological status, the neuropsychological scales
MoCA, FAB, the clock drawing test and their subscales were used. Screening for anxiety and depression and
depression was performed using the valid HADS scale. Quantitative data on the normality of the distribution
of the sample was tested using the Shapiro—Wilk test. The Mann—Whitney test was used to compare unrelated
groups. Quantitative data are presented as median and interquartile range — Me [P .; P_]. Differences were
considered statistically significant at p <0.05.

RESULTS. Statistically significant differences were found in the acute period of coronavirus infection
complicated by pneumonia and cognitive impairment in both group No. 1 and group No. 2, respectively. In
group No. 1 (observation period from December 2020 to March 2021), cognitive impairments were more
severe than in group No. 2 (observation period from November 2021 to January 2022). When comparing the
subscales of the MoCA test of groups No. 1 and No. 2 upon admission to the hospital, and at discharge in group
No. 1, the results of MoCA testing were worse than in group No. 2 according to subscales: attention, speech,
memory, indicators were statistically significant (p <0.05). According to the FAB data, in group No. 1, the
indicators on admission to the hospital and at discharge were also worse than in group No. 2, highly significant
differences were according to the data: fluency of speech, dynamic praxis, simple and complicated choice
reaction, grasping reflex study (p < 0.001). Anxiety and depression were not found in the study groups.

CONCLUSION. With the help of such valid scales as: the clock drawing test, MoCA, FAB and their
subscales, the presence of cognitive dysfunction in young and middle-aged patients at different time intervals
of observation was proved; in the first group, the violations were more severe than in the group No. 2.

Keywords: COVID-19, cognitive impairment, coronavirus infection, pandemic.
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OPHUTI'MHAJIBHBIE UCCIIEJOBAHU A

BACKGROUND

To date, the COVID-19 pandemic has affected
more than 600 million people. Cognitive impairment
is one of the neurological complications following
recovery from COVID-19. However, whether cogni-
tive impairment in COVID-19 has any unique speci-
ficity remains unknown [1, 2].

At the moment, the authors have put forward
several theories for the onset of cognitive impairment
in COVID-19, namely, direct neuroinvasion or the
hematogenous pathway, blood—brain barrier disrup-
tion caused by cytokine storm and hypoxemia, throm-
botic vascular events against hypercoagulability, an
autoimmune mechanism, or a combination thereof
[3]. COVID-19 survivors have a cognitive deficiency
and significant impairments in executive functions,
memory, and attention [4]. The degree of cognitive
deficiency is compared in severity with moderate
craniocerebral injury or mild Alzheimer’s disease [5].

The results of many studies are dependent on
questionnaires, telephone interviews, or Internet
questionnaires without an objective comprehensive
assessment of neuropsychological testing data by a
specialist. In most studies, an adequately selected
control group was not included for comparison [6, 7].
Evidence on the comparison of cognitive performance
between hospitalized patients and those treated as
outpatients (this group makes up the majority of those
with a history of COVID-19) is insufficient. Most
studies have used brief cognitive screening scales or
small sample sizes.

Many authors have noted the feasibility of
continuing research and emphasize the need to assess
cognitive symptoms following an illness to develop
strategies for rehabilitation and treatment. Early iden-
tification of patients with subtle neurological and
neurocognitive symptoms can be critical for further
patient management and appropriate resource alloca-
tion [8—12]. Despite extensive research on the topic,
the structure of cognitive disorders, persistence in
follow-up, and degree of cognitive dysfunction in
patients in different outbreaks of infection remain
unclear.

Thus, this study aimed to determine the presence
of cognitive dysfunction using valid scales and their
subscales in patients in the acute period of COVID-19
and compare data on cognitive impairment in different
epidemiological outbreaks.
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MATERIALS AND METHODS

The study was performed based on the pulmon-
ology departments of the I.S. Berzon Krasnoyarsk
Interdistrict Clinical Hospital No. 20. All participants
voluntarily signed the informed consent form.

The participants (patients treated in pulmonology
departments between 2020 and 2022) were distrib-
uted into two groups: group 1 included 32 patients
who were hospitalized for COVID-19 complicated by
pneumonia (follow-up period from December 2020
to March 2021), and group 2 included 33 patients
(follow-up period from November 2021 to January
2022). The median ages of patients in groups 1 and 2
were 45 and 44 years, respectively. The study did not
take into account the sex of the patients.

The inclusion criteria were as follows:

— Laboratory-confirmed COVID-19 complicated
by pneumonia (or diagnosed according to the epide-
miological history)

— Secondary/higher educational level

— Clear consciousness

— Body temperature up to 37.0 °C after the relief
of intoxication syndrome

— Absence of respiratory failure (SpO,' > 95%)

Age 18-65 years.

The exclusion criteria were as follows:

— Respiratory failure (SpO, < 95%; body
temperature of >37.0 °C during examination

— Organic lesions of the central nervous system
before infection with cognitive impairment or
dementia before the present disease

— Comorbidity (types 1 and 2 diabetes mellitus,
sub- and decompensated, use of narcotic drugs
before the study, alcoholism, and decompensated
cardiovascular pathologies)

— Impaired consciousness

Neuropsychological testing of cognitive functions
in groups was performed after relief of intoxication
syndrome (SpO, >95% and body temperature <37.0
°C) on the first days upon hospital admission and
1-2 days before discharge. The Montreal cognitive
assessment (MoCA), frontal assessment battery
(FAB) and their subscales, and the clock drawing test
were conducted. The emotional—volitional sphere
was assessed using the valid hospital anxiety and
depression scale (HADS).

'SpO, — saturation of blood with oxygen.
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Table 1. Results of comparing the state of cognitive functions and the emotional—volitional sphere in groups 1 and 2 upon hospital

admission and discharge

Group 1 Group 2 Group 1 Group 2
Scale Admission’, Admission?, Discharge?, Discharge?, p
December 2020 November 2021 December 2020 November 2021
to March 2021 to January 2022 to March 2021 to January 2022
MoCa 26 [21; 28] 25 [23;27] 21 [18; 23] 25 [23;29] Py, <0.001*
’ ’ ’ ’ p, , <0.001*
p, , <0.001*
FAB 13[10; 18 17[15;18 10 [8; 12 17[15;18 12
[10; 18] [15; 18] [8; 12] [15; 18] b poor
. p, ,=0.07
Clock drawing test 10 [9,5; 10] 919;10] 10 [9; 10] 91[8;10] 2
p, ,=0.02
. . . . ) p,,<0.001*
HADS (anxiety) 412; 6] 4[2; 6] 4[1;5] 41153 p, , <0.001*
. p, , <0.001*
HADS (depression 502;7 5[2;7 5[4;7 5[4;7 1-2
(depression) [2:7] [2:7] [4;7) [4;7] b poor

Note: Mann—Whitney test, *statistically significant values (p < 0.05).

Statistical data processing was performed in IBM
SPSS Statistics versionl9 program (IBM Corp.,
Armonk, NY, USA).

The normality of the sample distribution of
quantitative data was tested using the Shapiro—Wilk
test. The Mann—Whitney test was used to compare
unrelated groups. Quantitative data are presented
as median and interquartile range, Me [P_; P_].
Differences were considered statistically significant
at p <0.05.

RESULTS

Table 1 presents the results of comparing the state
of cognitive functions and the emotional—volitional
sphere of patients upon hospital admission and before
discharge at different time intervals of COVID-19.

In the proposed fragment of the study, we were
primarily interested in the differences in the results
of assessing the cognitive status at admission and
discharge between groups.

Despite the identified cognitive disorders in both
groups, a more pronounced cognitive dysfunction in
group 1 (admitted from December 2020 to March
2021) can be noted. Table 1 presents that at hospital
discharge, group 1 had more pronounced cogni-
tive impairment. This suggests that the virus is less
active when cognitive dysfunction developed during
the outbreak of COVID-19 from November 2021 to
January 2022.

According to the HADS, the evaluation of the
emotional—volitional sphere did not find deviations
from the normal values for the entire monitoring
period in groups 1 and 2. Table 2 presents data on the
cognitive status using the subscales of the MoCA test
at different time intervals of monitoring.

As presented in Table 2, cognitive impairments,
presented in the subscales of the MoCA test, were
more pronounced in group 1 at admission and
discharge, and statistically significant differences
were found in the time of hospital admission according
to the subscales of attention (p = 0.008), speech (p <
0.001), and memory (p = 0.017). By discharge, the
same cognitive domains were significantly different
as upon admission (p =0.01, p =0.002, and p = 0.008,
respectively).

Table 3 presents the results of comparing the
subscales in groups 1 and 2 according to the FAB test.

Table 3 reveals regularity on the FAB scale and
analysis of the MoCA scale. Cognitive disorders were
more severe in group 1 than in group 2. Upon hospital
admission and discharge, statistically highly signifi-
cant differences were revealed in verbal fluency (p
< 0.001), dynamic praxis (p < 0.001), simple choice
reaction (p < 0.001), and study of grasping reflexes
(» <0.001).

DISCUSSION

The most severe disorders were noted in the first
outbreak of COVID-19, where the indicators were
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Ta6anna 2. Pesynsrars! cpaBHeHHs cyOmkan Tecta MoCA Ipu MOCTYIUICHUH M BBIIHCKE U3 CTAl[OHApa

Group 1 Group 2 Group 1 Group 2
MoCA Admission’, Admission?, Discharge?’, Discharge?, p
December 2020 November 2021 December 2020 November 2021
to March 2021 to January 2022 to March 2021 to January 2022
o . . . . . P, ,<0.587,
Visual-spatial skills 4.0 [3.0; 5.0] 4.0 [4.0; 5.0] 4.0 [3.0; 4.0] 4.0 [4.0; 5.0] P, <0256
Naming 3.0[3.0; 3.0] 3.0[3.0; 3.0] 3.0[3.0; 3.0] 3.0[3.0; 3.0] p'*2:?'969;
p, ;=0.69
=] *
Attention 4.0[2.0; 5.0] 5.0 [4.0; 6.0] 3.5[2.0; 5.0] 5.0 [4.0; 6.0] P 70'008*
p, ,=0.01
) ) . . p,,<0.001*
Speech 1.0 [0.5; 1.0] 2.0[1.0; 2.0] 1.0 [0.0; 1.0] 1.0 [1.0; 3.0] P, =0.002*
Abstraction 1.0 [0.5; 2.0] 2.0[1.0; 2.0] 1.5[0.5; 2.0] 2.0 [2.0; 2.0] p‘*2i0’482
P, ,=0.129
Memory (delayed ) ) . . p, ,=0.017*
recall) 3.0 [2.0; 4.0] 4.0 [3.0; 5.0] 2.0[1.5;3.0] 4.0 [3.0; 5.0] pr =0.008*
. . p, ,=0.384
Orientation 6.0 [5.5; 6.0] 6.0 [6.0; 6.0] 6.0 [6.0; 6.0] 6.0 [6.0; 6.0] 2
P, ;~0.459
Note: Mann—Whitney test, *statistically significant values (p < 0.05).
Table 3. Comparison of the results of the FAB subscales at hospital admission and discharge
Group 1 Group 2 Group 1 Group 2
FAB Admission!, Admission?, Discharge?, Discharge?, p
December 2020 November 2021 December 2020 November 2021
to March 2021 to January 2022 to March 2021 to January 2022
. p, ,=0.459;
Conceptualization 3.0 [3.0; 3.0] 3.0[3.0; 3.0] 3.0 [3.0; 3.0] 3.0 [2.0; 3.0] =
p, ~0.057
) . ) ) D, ,<0.001%;
Verbal fluency 1.0 [0.5; 1.0] 3.0[2.0; 3.0] 1.0 [1.0; 1.0] 3.0 [2.0; 3.0] ., <0.001%
Dynamic praxis 1.0 [0.5; 2.0] 3.0 [2.0; 3.0] 2.0[1.0; 2.0] 3.0 [2.5; 3.0] Py, <0.001%
y p .0[0.5; 2. .0[2.0; 3. .0[1.0; 2. .0[2.5; 3. . <0.001%
Simple choice reac- . . . . P, ,<0.001%;
tion 2.0[1.0; 2.0] 3.0 [3.0; 3.0] 1.0 [1.0; 2.0] 3.0 [3.0; 3.0] . <0.001%
Complicated choice ) . ) ) D, ,<0.001%;
reaction 1.0 [1.0; 2.0] 3.0[3.0; 3.0] 1.0 [1.0; 2.0] 3.0[3.0; 3.0] ., <0.001*
Study of grasping ) . ) ) P, ,<0.001%;
reflexes 2.0 [2.0; 2.0] 3.0 [3.0; 3.0] 2,0[1.0; 2.0] 3.0 [3.0; 3.0] . <0.001%

Note: Mann—Whitney test, *statistically significant values (p < 0.05).

even worse upon discharge despite the complete
somatic recovery of the patients. Mild cognitive
impairments were registered in group 2, but still
different from the norm. Thus, COVID-19 compli-
cated by pneumonia causes cognitive impairment in
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patients without comorbid pathology. Such changes
are probably associated with the possible mutation of
the virus over time.

This study compared the degree and type of cogni-
tive impairment in different outbreaks of COVID-19
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with an interval of 1-1.5 years. Undoubtedly, many
researchers have assessed the cognitive status in
patients with COVID-19.

Crivelli et al. [13] published a meta-analysis on
cognitive dysfunction in COVID-19. In 27 studies
involving 2049 patients with a mean age of 56.05
years, cognitive impairment was analyzed both in
the acute disease period and post-COVID period for
7 months. Cognitive decline in COVID-19 already
occurs in the acute disease period and persists for
a long time. Functions such as attention, executive
functions, and memory were impaired.

Moreover, in 2021, Alemanno et al. examined
87 COVID-19 survivors in a rehabilitation center.
According to the mini-mental state examination and
MoCA tests, mild and moderate cognitive impair-
ment was detected in 80% of the patients. In most
cases, impaired concentration was registered [14].

CONCLUSIONS

1. In the case of COVID-19 complicated by pneu-
monia, cognitive dysfunction occurs in young and
middle-aged patients without comorbid pathology.

2. From 2020 to 2022, the dynamics of cognitive
disorders had changed over time. More severe disor-
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