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The occurrence of cognitive disorders is a common problem after surgery. The degree
of worsening of cognitive functions after surgery and anesthesia has a significant
impact on the patient's health and is significantly associated with prolonged recovery in
the hospital, increased morbidity and delayed functional recovery. The aim of the study
was to increase the effectiveness of the diagnosis of moderate cognitive impairment
and to determine its gender and age characteristics in patients before and after cardiac
surgery in the early postoperative period (3 and 7 days). We examined 56 patients who
underwent cardiac surgery for coronary heart disease in 37 (66.1 %) and valvular heart
defects in 19 (33.9 %) patients. Assessment of cognitive functions was performed
before surgery, on the 3rd and 7th day of the postoperative period. Testing was performed
using the Montreal Cognitive Test. Statistical processing of the obtained data was
performed on a personal computer using the statistical software package SPSS 12.0
for Windows using parametric and non-parametric methods. It was found that presence
of cognitive disorders before surgery was registered in 37 (66.1 %) patients, mostly
among the age of group of 60-74 years and had no gender difference. It was found that
in the early postoperative period there is a significant worsening of cognitive functions
in patients after cardiac surgery on 3rd day - in 45 (80.4 %), on 7th day - in 44 (78.6 %)
patients, respectively.
Keywords: cognitive disorders, Montreal cognitive test, cardiovascular diseases,
cardiac surgery, coronary heart disease.

Introduction
Despite the improvement of surgical techniques and
the implementation of effective brain protection strategies,
the incidence of moderate cognitive impairment (CD) after
cardiac surgery has remained relatively stable for many
years. It is established that the frequency of CD in 1-3
months after cardiac surgery is from 10-16 % to 40 % [6,
12, 17]. Most studies show a decrease in its severity over
time from 3 months to 1 year after surgery [6, 14].
The occurrence of postoperative cognitive dysfunction
is associated with a combination of factors often
associated with artificial circulation: embolism,
hypoperfusion and inflammatory response [2]. However,
not only these factors and their potential brain effects can
lead to CD. It is known that such disorders occur in patients
who underwent heart surgery without artificial circulation,
as well as those who underwent transcatheter interventions.
There is evidence that vascular risk factors play an important
role in the development of both early and late postoperative
cognitive dysfunction [4]. According to A. C. Sauer et al. [22]
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delirium after cardiac surgery is independently associated
with decreased cognitive function 1 month after surgery,
but cognitive performance is usually restored within 1 year.
Patients with a predisposition to CD can be identified before
surgery due to worse results in the task of checking
attention.
It should be noted that postoperative cognitive changes
in adults are superimposed on normal age-related
neurophysiological changes [26]. Thus, it is important to
compare postoperative cognitive changes with those
observed before surgery, according to risk factors for
decreased cognitive function. It was found that the
thickness of the intima-media complex of the internal
carotid artery, but not the intima-media of the common
carotid artery, was associated with a higher prevalence of
silent cerebral infarctions, large hyperintensive areas of
white matter, lower total brain volume and lower verbal
memory productivity and nonverbal memory performance
[19].
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Cognitive dysfunction is relatively common in patients
with chronic heart failure (CHF), the deficiency is most
pronounced in the areas of executive function, memory,
speech and mental speed. It was found that 25 % of patients
with CHF had cognitive deficits, compared with 15 % of
patients with cardiovascular disease (CVD) uncomplicated
CHF and 4 % of healthy individuals. Independent risk
factors for CD in patients with CHF are intelligence,
functional class (FC) of CHF and the presence of
apolipoprotein (Apo) E allele 4 [25]. One study assessed
cognitive function depending on the severity of CHF. Severe
cognitive impairment was present in 9.2 % of patients, but
only 20 % of them had dementia. Cognitive dysfunction
was more common in patients with FC IV than with FC II
CHF. Changes in the severity of CHF were not associated
with changes in the severity of cognitive disorders [9].
A number of authors report the association of cognitive
impairment with chronic kidney disease. U. E. W illiams et
al. [27] found that the majority of patients (53.2 %) with
stage 3-5 CKD have moderate cognitive impairment
compared to the control group.
A recent study [20] suggests that pre-existing coronary
heart disease (CHD) is associated with an accelerated
decline in cognitive function. The study included 7888
patients who underwent cognitive assessment at the
beginning of follow-up (2002 - 2003) and again in one of
the periods (2004 - 2005) or (2016 - 2017) and did not have
a history of coronary heart disease. The coronary heart
disease incident was identified as a diagnosis of
myocardial infarction (MI) and/or angina pectoris during
follow-up. The results showed that coronary heart disease
is associated with an accelerated decline in cognitive
function during the median follow-up of 12 years. The
annual progression of CD does not differ between groups
with verified coronary heart disease and individuals without
coronary heart disease. There was no short-term decrease
in cognitive function immediately after the MI incident. Over
the years since the diagnosis of coronary heart disease,
global cognition, verbal memory, and temporal orientation
have declined significantly faster than before the MI/angina
incident.
Many researchers have used pre- and postoperative
neuropsychological testing to assess cognitive dysfunction
after cardiovascular surgery. It is known that for most people,
performance improves with retesting at short intervals.
Several methods can explain this learning effect and the
internal variability of retesting [3]. Some tests have "floor"
or "ceiling" effects that reduce the sensitivity to detect
cognitive changes in patients with high or low baseline
cognitive function. For example, the Trail Making Test (Part
B) has a high sensitivity to detecting cognitive impairment
in patients with high levels of cognitive function, but has a
reduced sensitivity to detecting disorders in patients with
severe preoperative cognitive impairment [18]. In contrast,
the Mini Mental Status Examination has a "ceiling" effect in
cognitively healthy people, but is sensitive to cognitive
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changes in patients with mild cognitive dysfunction [8]. It is
also important to consider the timing of pre- and
postoperative testing. Cognitive dysfunction in the early
postoperative period is likely to be affected by postoperative
pain, the use of narcotic analgesics and acute
postoperative recovery [7].
It is important for clinical practice to use simple and
reliable tools to help clinicians assess the risk of cognitive
change and identify individuals who need closer monitoring,
prevention, and possibly additional treatment.
The aim of the work is to increase the efficiency of
diagnosis of moderate cognitive impairment and to
determine its sex and age characteristics in patients before
and after cardiac surgery in the early postoperative period
(3 and 7 days).

Materials and methods
56 patients were examined, including 19 (33.9 %) men
and 37 (66.1 %) women (p=0.02). The age of patients
ranged from 31 to 79 years, with an average of 60.86±8.87
years. The gradation by age showed that the group younger
than 45 years included 2 (3.2 %), 45-59 years - 20 (32.3 %),
60-74 years - 31 (50.0 %), 75-90 years - 3 (4.8 %) patient
accordingly.
Cardiac surgery was performed for coronary heart
disease in 37 (66.1 %) and valvular heart defects in 19
(33.9 %) patients (p=0.02). The duration of the operation
ranged from 240 to 600 minutes, averaging 371.9±102.0
minutes. In 25 (44.6 %) cases, operations were performed
in the conditions of artificial circulation (AC) - bypass, the
average duration of which did not differ from operations
without AC (389.4±116.9 vs. 355.5±86.2, p=0.34).
The most common comorbidity in the examined patients
was hypertension (HT), it was diagnosed in 45 (80.4 %)
people, including 15 (33.3 %) women and 30 (66.7 %)
men (χ2=0.036, p=0.84).
Analyzing the severity of HT, it was found that 5 (8.9 %)
patients had stage 1, 16 (28.6 %) had stage 2, 24 (42.9 %)
had stage 3, and 7 (12.5 %) had stage 1, 14 (25.0 %) - 2
degree, in 24 (42.9 %) - 3 degree of HT respectively. The
average duration of HT was 7.91±7.35 years. The course
of HT in 17 (37.7 %) patients was uncontrolled, in 28
(62.3 %) - controlled, respectively (χ 2=2.928, p=0.09).
Analyzing sex features, the controlled course of HT was in
6 (31.6 %) women and 10 (27.0 %) men, respectively
(χ 2=0.572, p=0.449). The risk of cardiovascular
complications in 1 (1.8 %) - low, 7 (12.5 %) - moderate, in
20 (35.7 %) - high and in 28 (50.0 %) patients - very high.
Thyroid diseases were observed in - 9 (16.1 %),
oncological diseases - 3 (5.4 %), diseases of the
gastrointestinal tract (GI tract) - 31 (55.4 %), gout - 3
(5.4 %), diabetes mellitus (DM) - 7 (12.5 %), diseases of
the musculoskeletal system - 3 (5.4 %), chronic obstructive
pulmonary disease/bronchial asthma - 7 (12.5 %) patients,
respectively. CHF I FC were observed in 4 (7.1 %), II FC - in
13 (23.2 %), III FC - in 38 (67.9 %), IV FC - in 1 (1.8 %)
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Table 1. Analysis of the distribution of probable risk factors for
cognitive impairment.
Factors

Proportion of
patients (n, %)

Signs of structural remodeling of the carotid
arteries

44 (78.6 %)

Dyslipidemia

23 (41.1 %)

Acute cerebrovascular accident (ACA) in the
anamnesis
MI in the anamnesis

3 (5.4 %)
20 (35.7 %)

Atrial fibrillation

17 (30.4 %)

Glomerular filtration rate < 60 ml/min/1.72m2

22 (39.3 %)

patients, respectively. According to echocardiographic
examination, 40 (71.4 %) patients had preserved left
ventricular systolic function (ejection fraction (EF) >50 %),
9 (16.1 %) had intermediate EF (40-50 %), and 7 (12.5%) reduced EF (<40 %). Obesity - in 15 (26.8 %) patients, among
them in 11 (19.6 %) - stage 1, in 3 (5.4 %) - stage 2, in 1 (1.8
%) - stage 3 obesity, respectively.
According to coronary angiography in 5 (8.9 %) patients
revealed lesions of 1 coronary artery (CA), in 5 (8.9 %) - 2
branches of CA, in 27 (48.2 %) - 3 branches of CA, in 19
(33.9 %) - vascular lesions was not detected.
W e also analyzed the probable causes of cognitive
impairment in patients who underwent cardiac surgery (Table
1).
It should be noted that 44 (78.6 %) patients already had
signs of structural remodeling of the carotid arteries (in the
case of atherosclerotic plaques in the carotid arteries and/
or intima-media thickness (IMT) >0.9 mm and/or blood flow
rate >1.2 m/s), 20 (35.7 %) patients had a history of MI, 3 (5.4
%) - ACA, respectively. Signs of dyslipidemia were observed
in 23 (41.1 %) patients. Decreased glomerular filtration rate
(GFR) less than 60 ml/min/1.72m2 was observed in 22 (39.3
%) patients. The average GFR (according to the formula
CKD-EPI) was 60.71±15.09 ml/min/1.72m2.
Atrial fibrillation (AF) is present in 17 (30.4%) patients,
among them - in 5 (8.9 %) paroxysmal, in 6 (10.7 %) persistent and in 6 (10.7 %) - permanent form of AF. The
average score on the scale CHA2DS2VASc was
2.410±0.870.
Analyzing the sex and age characteristics of patients
(Table 2) who underwent cardiac surgery, it was found that
women were older than men (65.84 vs. 58.30, p=0.002),
more often had thyroid disease (31.6 % vs. 8.1 %, p=0.02),
there is a history of acute cerebrovascular accident (ACA) stroke (15.7 % vs. 0 %, p=0.01). In turn, more than half of
men had diseases of the gastrointestinal tract (64.9 % vs.
36.8 %, p=0.04).
Assessment of cognitive functions was performed before
surgery, on the 3rd and 7th day of the postoperative period.
Testing was performed using the Montreal Cognitive Test
(MOCA). The MOCA test is a quick tool for screening for
cognitive deficits [https://www.mocatest.org]. It is highly
sensitive (90 %) and specific (87 %) for detecting people
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with cognitive disorders [11]. This test is recommended for
use in people aged 55-85 years.
The test was performed by a cardiologist who had
previously been trained in the methodology, evaluation and
interpretation of the MOCA test (online) and received a
certificate, which is mandatory for the use of this
questionnaire. The time of the MOCA test is short
(approximately 10 minutes), which did not cause discomfort
or a negative attitude of the patient. Testing includes 12
stages, which allows you to assess the various cognitive
functions of the patient: attention, concentration, executive
functions, memory, language, visual and constructive skills,
abstract thinking, arithmetic and orientation. The maximum
possible result is 30 points. A score of 26 or higher is
considered normal, 18-25 is mild, 10-17 is moderate, and
less than 10 is severe cognitive impairment. To the total
score, add 1 point if the education is less than 12 years
and 2 points if the patient's education is less than 10 years
[https://www.mocatest.org].
Statistical processing of the obtained data was
performed on a personal computer using the statistical
software package SPSS 12.0 for W indows. Quantitative
data (with normal distribution of characteristics) are
presented in the form (M±σ), where M is the average value
of the sample, and σ is the standard deviation. The reliability
of the difference in quantitative values was calculated
according to Student's criterion, the percentage - χ2, the
dynamics of indicators was estimated by χ2 by the method
of McNemar.
Table 2. Sex and age characteristics of the examined patients.
Men (1)
(n=37)

Women (2)
(n=19)

Total
(n=56)

р1-2

Average age,
years

58.30±8.29

65.84±7.93

60.86 ±8.86

=0.002

Hypertensive
disease

30 (81.0 %)

15 (78.9 %)

45 (80.3 %)

=0.84

Uncontrolled
course of
hypertensive
disease

7 (18.9 %)

10 (52.6 %)

40 (64.5 %)

=0.45

Type II diabetes

4 (10.8 %)

3 (15.7 %)

7 (12.5 %)

=0.59

Atrial fibrillation

9 (24.3 %)

8 (42.1 %)

17 (30.4 %)

=0.17

2.330±0.866 2.500±0.926 2.410±0.870

=0.7

Parameters

Average score
on the scale
CHA2DS 2VASc
Obesity

8 (21.6 %)

7 (36.8 %)

15 (26.7 %)

=0.22

Diseases of the
thyroid gland

3 (8.1 %)

6 (31.6 %)

9 (16.1 %)

=0.02

0

3 (15.7 %)

3 (5.35 %)

=0.01

MI

ACA

14 (37.8 %)

6 (31.5 %)

16 (25.8 %)

=0.64

Gastrointestinal
diseases

24 (64.9 %)

7 (36.8 %)

31 (55.4 %)

=0.04

Notes: in this and subsequent tables, the reliability of the difference
in quantitative values is calculated by the Student's criterion, the
percentage - by the criterion χ2.
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Results
Analysis of MOCA test results showed that the mean
total score before surgery was 23.25±3.16 and did not differ
between men and women (23.73 vs. 22.32, p=0.12).
Analysis of the sex and age characteristics of CD
showed that the number of patients with CD before surgery
was the same among both women and men. There was
also no sex difference in the severity structure of the CD
(Table 3).
The mean age of the group of patients with pre-operative
CD was 62.05±7.91 and did not differ from the mean age
of patients without CD (62.05 vs. 58.53, p=0.16). The
distribution of patients according to age gradations (Fig. 1)
showed that the largest number of patients with CD was
observed among the age group 60-74 years (42.9 % vs.
12.5 %, p<0.05).
It was found that the average test score on the 3rd day
after surgery was 22.34±4.78. There was a tendency to a
significant decrease compared to the result before surgery
(23.25 vs. 22.34, p=0.08). There was no sex difference in the
results of the cognitive function questionnaire on day 3 of
the postoperative period (22.70 vs. 21.63, p=0.43).
Analysis of the distribution of the severity of CD on day 3
of the postoperative period (Table 4) depending on the article
showed that there was no difference between men and
women.
The mean age of the group of patients with CD on day 3
after surgery was 61.51±9.42 and did not differ from the
mean age of patients without CD (61.51 vs. 58.18, p=0.26).
The distribution of patients according to age gradations
(Fig. 2) showed that 2 (4.4 %) patients were under 45 years
of age, 14 (31.1 %), and 60-74 years of age were 26 (57.8 %)
Table 3. Gender and age characteristics of patients with existing
CD before operation.
Men (n=37)

Women
(n=19)

р

CD available (n=37)

24 (64.9 %)

13 (68.4 %)

=0.79

Mild CR (n=33)

21 (56.8 %)

12 (63.2 %)

=0.85

3 (8.1 %)

1 (5.3 %)

=0.85

Parameters

Moderate CD (n=4)

Table 4. Sex and age characteristics of patients with CD on day 3
of the postoperative period.
Men
(n=37)

Women
(n=19)

CD available (n=45)

28 (75.7 %)

17 (89.5 %)

=0.21

Mild CR (n=42)

27 (72.9 %)

15 (79.0 %)

=0.26

1 (2.7 %)

2 (10.5 %)

=0.26

Parameters

Moderate CD (n=3)
70,0%

57,8%

60,0%
50,0%
40,0%

31,1%
30,0%
20,0%

13,3%

10,0%
10,0%

11,1%

4,4%

6,7%
0,0%

0,0%

< 45 y. (n=2)

45-59 y. (n=20) 60-74 y. (n=31) 75-90 y. (n=3)

Presence of CD (n=45)

Absence of CD (n=11)

Fig. 2. Distribution of CD among patients of different ages on day
3 of the postoperative period.
Table 5. Sex and age characteristics of patients with CD on day 7
of the postoperative period.
Men
(n=37)

Women
(n=19)

CD available (n=44)

27 (73.0 %)

17 (89.5 %)

=0.21

Mild CR (n=41)

25 (67.6 %)

16 (84.2 %)

=0.42

Parameters

р

Moderate CD (n=1)

1 (2.7 %)

0 (0 %)

=0.42

Severe CD (n=2)

1 (2.7 %)

1 (5.3 %)

=0.42

70,0%

59,1%

60,0%
50,0%

50,0%

40,0%

20,0%

42,9%
0,0%

40,0%

31,8%

30,0%

10,0%

45,0%

р

13,6%
4,5%

4,5%
0,0%

< 45 y. (n=2)

35,0%

2,3%

45-59 y. (n=20) 60-74 y. (n=31) 75-90 y. (n=3)

Presence of CD (n=44)

30,0%

11,4%

Absence of CD (n=12)

25,0%

Fig. 3. Distribution of CD among patients of different ages on day
7 of the postoperative period.

17,8% 17,8%

20,0%

12,5%

15,0%
10,0%
5,0%

3,6%

1,8% 1,8%

1,8%

0,0%

< 45 y. (n=2)

45-59 y. (n=20) 60-74 y. (n=31) 75-90 y. (n=3)

Presence of CD (n=37)

Absence of CD (n=19)

Fig. 1. Distribution of CD among patients of different ages before
surgery.
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and 75-90 years -3 (6.7 %) patients, respectively.
In turn, on the 7th day after surgery, the mean score on
the MOCA scale was 23.05±4.68 and was higher than the
result of the third day of the postoperative period (23.05 vs.
22.34, p=0.01), but did not differ statistically from the result
before surgery (23.05 vs. 23.34, p=0.73). There was no
difference in the test between men and women on day 7

29

Cognitive disorders in patients after cardiac surgery

80,4%

90,0%

78,6%

66,1%

80,0%
70,0%
60,0%
50,0%
40,0%

33,9%
21,4%

19,6%

30,0%
20,0%
10,0%
0,0%

1. Before
operation

2. At 3rd day
Normal CF

3. At 7th day
CD

Fig. 4. Frequency of persons who had cognitive impairments during
the questionnaire (before surgery, for 3 days, 7 days).

(23.16 vs. 22.84, p=0.81).
Analysis of the distribution of the severity of CD on day 7
of the postoperative period (Table 5) depending on the sex
showed that there was no difference between men and
women.
The mean age of the group of patients with CD on day 7
after surgery was 60.82±9.10 and did not differ from the
average age of patients without CD (60.82 vs. 61.00, p=0.95).
The distribution of patients according to age gradations
(Fig. 3) showed that CD among the age group younger than
45 years were in 2 (4.5 %) patients, 45-59 years - in 14
(31.8 %), 60-74 years - in 26 (59.1 %) and 75-90 years - in 2
(4.5 %) patients, respectively.
Analyzing the dynamics of cognitive disorders in the early
postoperative period (Fig. 4), it was found that the proportion
of patients who already had CD before surgery was 37
(66.1 %). On the 3rd day after surgery, there was a significant
increase in the proportion of patients with CD (80.4 % vs.
66.1%, p=0.04). In turn, on the 7th day of the postoperative
period, the share of patients with CD was 44 (78.6 %), which
tended to be reliable compared to the data before surgery
(78.6 % vs. 66.1 %, p=0.07).

Discussion
A large amount of evidence demonstrates the relationship
between the impact of surgical interventions on the course
of neurocognitive functions. There are conflicting data on
the effect of anesthesia on the development of long-term
CD in a population of patients with normal preoperative
cognitive function. However, it is known that pre-operative
cognitive impairment can lead to susceptibility to CD
progression [1] and is of scientific interest in drug selection,
potential drug interactions, communication difficulties during
testing, and ways to prevent and treat CD.
According to the literature, a week after cardiac surgery,
cognitive decline is observed from 50 to 70 % of patients
[15].
One study found that coronary artery bypass grafting
(CABG) using artificial circulation was complicated by shortterm and long-term neurocognitive dysfunction (96 and 55
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% of cases, respectively). Also, in the early period after CABG
in 68 % of patients revealed a decrease in regional cerebral
blood flow, and in the dynamics after 6 months - in 55 % of
cases [5].
L. Evered et al. [6] found that the incidence of CD on 7 day
in patients after hip joint replacement surgery was 17 %,
and after CABG - 43 % (p<0.01). However, after 3 months,
the incidence of CD in all groups was about 17 % (p=0.13)
and did not depend on the nature, type of surgery or
anesthetic. Risk factors for cardiovascular disease did not
predict the occurrence of CD after any of the procedures.
One prospective study showed that late cognitive decline
(1 to 6 years) decreased in patients who underwent CABG
surgery, but the degree of this reduction did not differ from
that observed in patients of the same age with coronary
heart disease who were treated only with medication [23].
Q. Nguyen et al. [16] examined 197 patients who
underwent CABG or valve replacement surgery, and 44
(22 %) developed postoperative delirium. The results of the
study showed that postoperative delirium was associated
with increased anxiety and depression at 6-9 months after
undergoing cardiac surgery.
A. Itagaki and others [10] found that 34.8 % of patients
who underwent cardiac surgery developed postoperative
delirium. A multivariate analysis, adjusted for baseline
characteristics, showed that only in the group of patients
who already had cognitive impairment and general
weakness before surgery, there was a risk of delirium after
surgery (odds ratio 7.494; 95 % confidence interval 1.53936.49).
As might be expected, the timing of cognitive function
testing may have an important impact on results. It is known
that preoperative testing should be done before the day of
surgery, as the patient is unlikely to be able to focus on
cognitive tests immediately before entering the operating
room. In turn, the timing of testing after surgery is
contradictory. Unfortunately, there is little data on cognitive
recovery after anesthesia. Clinical trials have reported
testing from the actual day of surgery, a few days to weeks
after surgery, and months after surgery. Postoperative CD
are limited in time, so the timing of testing is an important
issue and makes comparing the results somewhat difficult
[24].
Perhaps the most controversial aspect of the definition
of CD is the degree of change, which is considered
statistically or clinically significant. Several authors have
criticized the high variability of this aspect. The metaanalysis showed that the available research in the field of
cardiac surgery is characterized by a wide range of variability
due to existing factors related to the patient (age, education,
comorbidity), factors of cardiovascular surgery
(hypothermia, artificial circulation, aortic compression,
bleeding),
physiological factors
(inflammation,
microembolization), intraoperative factors (anesthesia,
cerebral oxygenation, hypotension), perioperative factors
(drugs, sleep, complications) and postoperative factors
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(rehabilitation, depression, social support). It becomes
more difficult to identify postoperative CD in patients when
variable measurement of cognitive function is used using
various neuropsychological tests and numerous analytical
criteria. In addition, it is known that re-testing at short
intervals can cause a learning effect, because repeated
repetition of tests increases the knowledge of the test
structure, and thus the results tend to increase [21].
It was found that increasing of age, level of education
(patients without higher education), the need for further
surgery, postoperative infections and respiratory
complications were associated with early postoperative
CD. T. G. Monk et al. [13] found that independent risk factors
for CD 3 months after surgery were increased age, lower
level of education, a history of acute cerebrovascular
accident and the presence of CD at discharge. Patients

with CD at discharge from the hospital were more likely to
die in the first 3 months after surgery (p=0.02).
Thus, when faced with CD studies with different results,
it is difficult to know whether the differences are significant
or simply related to when and how cognitive function was
determined after cardiac surgery.

Conclusions
1. It was found that the existing cognitive disorders
before surgery were registered in 66.1% of patients, mostly
among the age group 60-74 years and had no sex
difference.
2. It is established that in the early postoperative period
there is a significant deterioration of cognitive functions in
patients after cardiac surgery (on the 3rd day - in 80.4 %, on
the 7th day - in 78.6 % of patients, respectively).
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