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ABSTRACT 

We examined 80 patients who had undergone COVID-19. The main group consisted of 25 patients with cognitive 
impairment who underwent coronavirus disease, which was confirmed by the presence of positive tests and antibodies for 
COVID-19, the comparison group consisted of 34 patients without cognitive impairment who had a coronavirus disease, 
which was confirmed by the presence of positive tests and antibodies for COVID-19. The control group consisted of 21 
patients of the same age without cognitive disorders. To study clinical, neurological, neuropsychological parameters and 
the quantitative content of brain-derived neurotrophic factor (BDNF) in cognitive disorders in patients who underwent 
COVID-19. 
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INTRODUCTION 
At least one third of patients with COVID-19 in the acute and / or residual phase have neurological 
disorders. Most often, asthenic, cognitive impairments, confusion, strokes, peripheral neuropathies, 
anosmia, dysgeusia, and pain syndromes are recorded. The most likely mechanisms of damage to the 
nervous system in COVID-19 are pathological immune responses, cerebrovascular diseases due to 
coronavirus endothelitis, and hypoxic brain injury; the direct neurotropic effect of the virus is also 
discussed [2,6,7]. The ability of the SARS-CoV-2 virus to infect cells of the nervous system carries potential 
risks of long-term neurological complications. The long COVID condition, which is characterized by 
dysfunction not only of the lungs due to pulmonary interstitial fibrosis, but affects all levels of the nervous 
system, can have a serious impact on quality of life. It has been suggested that neuronal damage caused by 
SARS-CoV-2 may also be a driving force behind chronic degenerative diseases of the nervous system. 
Regardless of direct or indirect exposure to the virus, damage to the central and peripheral nervous system 
due to COVID-19 may become irreversible. 
Damage to the nervous system confirms the neurotropism of the COVID19 virus and the presence of 
neuroinflammatory syndromes [4,5]. 
Since the beginning of the COVID-19 pandemic, there have been reports of a frequent association of the 
new coronavirus infection with neurological disorders. 
  Chinese doctors were the first to show a significant prevalence of severe and persistent headache that did 
not correspond to the severity of general intoxication, frequent episodes of delirious confusion, also not 
corresponding to the severity of general intoxication, and a decrease in smell and taste [1,4]. 
  There is now sample evidence that mild to moderate cognitive impairment may be the most common 
neurological consequence of novel coronavirus infection. British neuropsychologists conducted online 
testing of more than 84,000 patients over 16 years of age who did not have any cognitive difficulties before 
the coronavirus infection. The results of cognitive tests significantly differed from age standards both in 
terms of integrative indicators, and especially in the areas of memory and attention; at the same time, the 
degree of deviation from the norm depended on the severity of the coronavirus infection [3,4].  
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MATERIAL AND METHODS 
All patients underwent a clinical and neurological examination with a detailed history taking. To assess the 
level of cognitive deficit, the MMSE Test (Mini-Mental State Examination), a brief examination of cognitive 
function, and the Montreal Cognitive Scale (MoCA, Montreal Cognitive Assessment) were used.The studies 
were carried out in a separate room in a confidential and calm atmosphere. The responses were evaluated 
according to the following criteria: total score is 30. MMSE assessment criteria: 30 - maximum score, 27–
25 - moderate cognitive impairment, 24 or less points - severe cognitive impairment (dementia). The 
Montreal Cognitive Assessment (MoCA, from the English. Montreal Cognitive Assessment) is a widely used 
screening for cognitive impairment, the questionnaire is a one-page test of 30 items, performed on average 
in 10 minutes. All patients underwent blood sampling for BDNF testing. 
 
RESULT AND DISCUSSION 
Of the complaints of patients who underwent COVID-19, psycho-emotional disorders prevailed, signs of 
asthenia in the form of weakness and decreased performance in 20 patients of the main group (80%) and 
18 patients of the comparison group (53%), fatigue in 17 patients of the main group (68%) and 12 patients 
of the comparison group (35%), 14 (56%) patients of the main group and 9 (26%) patients of the 
comparison group complained of headache, dizziness - 15 patients of the main group (60%) and 10 (29%) 
patients of the comparison group, night sleep disturbance in 16 patients (64 %) of the main and 12 (35%) 
comparison groups, excessive irritability and nervousness in behavior were noted by 19 patients (76%) of 
the main and 13 (38%) comparison groups who had had caronavirus disease. It should be noted that all 
patients of the main study group complained of a decrease in memory and attention. 
Analysis of focal neurological symptoms showed: central paresis of the seventh pair of cranial nerves was 
detected in 11 (44%) of the main and 3 (9%) comparison groups, central paresis of the XII pair of cranial 
nerves occurred in 5 (20%) of the examined patients of the main group, respectively. Reflexes of oral 
automatism occurred respectively in 6 (24%) of the main group, anisoreflexia was diagnosed in 18 (53%) 
patients of the main group, unsteadiness in the Romberg position in 16 (64%) patients of the main group. 
We present the results of experimental psychological studies - analysis of the cognitive sphere of patients 
who have undergone COVID-19. The neuropsychological study included the Mini Mental Status Assessment 
(MMSE) and the Montreal Cognitive Scale (MoCA). In the control group, the mental state indicators on the 
MMSE scale revealed the sum of points equal to 29.5 ± 0.1, according to MoCA - 28.01 ± 0.1, in the 
comparison group 28.4 ± 0.1, according to MoCA - 28.04 ± 0.1, which was close to normal (30 points) and 
the absence of cognitive impairment. In all patients of the main group, the sum of points on the MMSE scale 
was 23 ± 1.02, according to MoCA - 17.6 ± 1.02, which corresponds to more pronounced cognitive disorders 
prone to dementia. 
In the control group in men and women, according to the MMSE and MOCA tests, moderate cognitive 
disorders were revealed. In both groups, patients over 40 years of age had severe cognitive impairment. 
The degree of moderate and severe cognitive impairment in general did not depend on the level of 
education in patients of both groups, both with secondary and higher education was identical. 

Table1: Scoring severity of cognitive impairment in the examined groups 
 
Groups 

Patience with Covid-19 Control groups 
MMSE MOCA MMSE MOCA 

Group as a whole (average) 25,6 ± 0,2  22,6 ± 1,2 25,5 ± 0,1 24,1 ± 1,2 
sex:  
М 
 F 

 
24,6 ± 1,8 26,2 ± 
1,4  

 
21,8 ± 1,1 23,2 ± 
0,4 

 
26,8 ± 3,8 25,8 ± 
1,7 

 
25,4 ± 1,2 25,2 ± 
2,4 

age: under 40 years above 40 
years 

 
26,4 ± 2,1 24,4 ± 
1,7  

 
22,9 ± 2,3 21,3 ± 
4,1 

 
26,4 ± 1,6 24,4 ± 
3,8 

 
24,4 ± 1,1 24,8 ± 
3,4 

 
In order to study the relationship between cognitive impairment and anxiety, we divided patients who had 
Covid into two groups: those with high anxiety and those with low anxiety. In both groups, MMSE and MOCA 
tests were performed, as a result of which patients with high anxiety were found to have more pronounced 
cognitive impairments compared to those with low anxiety. In women in the group with high anxiety 
according to MMSE and MOCA, severe cognitive impairment was noted. Also, in patients with high anxiety 
older than 40 years, compared with patients with low anxiety, cognitive impairment was also noted. 
It should be noted that in this group, cognitive impairment was noted before COVID-19 disease. 
Caronavirus disease contributed to an increase in cognitive deficits, which is consistent with other studies 
[4]. One of the factors contributing to the control of neuronal metabolism in oxygen deficiency in patients 
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with a history of caronovirus infection is a brain-derived neurotrophic factor (BDNF) that promotes 
neuroplasticity of brain cells, i.e. protects brain neurons from ischemic attacks and death. 
 

Index 
 

Control 
 (№ 21) 

Sick  «CF –» 
(№ 34) 

Sick  «CF +» 
(№ 25) 

BDNF 859.4±3.6 675.4±2.3 101.9±2.4 
 
In our study, the level of brain-derived neurotrophic factor (BDNF) in the group of patients who underwent 
COVID-19 with cognitive impairment was 101.9±2.4, while in the group of patients who underwent COVID-
19, without cognitive impairment - 675.4±2.3, while in the control group the indicator was 859.4±3.6, 
which confirms the decrease in neurotrophic factor in cognitive impairment. 
 
CONCLUSIONS 
Thus, a study of cognitive status and biochemical studies showed that cognitive deficits in patients who 
underwent COVID-19 accompanied by a decrease in the level of brain-derived neurotrophic factor (BDNF), 
which confirms the pathogenetic mechanisms of cognitive deficit in coronavirus infection. 
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