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Editor’'s Welcome

Dear colleagues!

Dear colleagues!

In the 13th issue of the International Heart and Vascular Disease Journal, there are leading article, original articles, and
a congress report.

The leading article was prepared by the group of leading Russian scientists working in the area of epidemiology of chronic
non-infectious diseases. This popular study analyzes gender aspects of cardiovascular diseases’ prevention and treatment.

Five articles of authors from Russia, Egypt and Belarus are included into the traditional “Original articles” section.

A group of authors from Saint Petersburg examined 186 patients with AH and identified that the analysis of cognitive
evoked potentials is an informative technique in addition to neuropsychological study in the diagnosis of cognitive disorders.
The second original article describes the use of results of one major database that allowed forming the concept and clas-
sifying nonspecific cardiac morphofunctional syndromes in coronary heart disease. A group of researchers from Ulyanovsk
investigated endocrine system pathology associated with acute coronary syndrome in case of mildly changed/intact coronary
arteries. The results of this study demonstrated that females aged less than 75 years with thyroid gland disorders have ab-
normal carbohydrate metabolism, elevated blood pressure and high probability to develop “acute coronary syndrome without
ST segment elevation” in case of mildly changed coronary arteries. Belorussian scientists in their study revealed that kidney
transplant recipients with atrial fibrillation have high frequency of thromboembolic complications in the long-term postoper-
ative period that requires prescription of indirect anticoagulants in 62,5% of cases in addition to combined immunosuppres-
sive therapy. Egyptian researchers used the tissue Doppler technique to estimate the influence of obesity on left ventricular
structure and myocardial function on subclinical level. Definition of deformation and the velocity of deformation measured
using this technique may help to predict subclinical changes of myocardial structure and function.

This issue includes also the report about the Il Interregional Congress of cardiology and internal medicine that was held
in Ulyanovsk on December, 5-6, 2017.

I invite everybody to collaborate with the journal. We are waiting for your original papers, review articles, discussions, and

opinions about problems, treatment and prophylaxis recommendations.

Rafael G. Oganov
Editor-in-Chief

President of the “Cardioprogress” Foundation
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Summary

Objective
To determine gender differences in the parameters of subjective-objective measure of health in the urban popula-
tion aged 25-64 years and their attitude to prevention and treatment of cardiovascular diseases (CVD).

Materials and methods
This study was made according with the algorithms of the program of World Health Organization [WHO) «MONICA -
psychosocial» on the representative sample of Tyumen population between males and females (2000 people total).

* Corresponding author. Tel.: +79058232837. E-mail: m_kayumova@mail.ru
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Results

Obtained results show that the majority of Tyumen population aged 25-é4 years, mostly young women and older
men, trusts in the possibility of prevention of serious diseases. A major part of this open population objectively
estimates the possibilities of modern medicine in the prevention of heart disease, young women have the most
critical attitude and old women have the least critical one. More than a half of Tyumen population, particularly
men of the old age group, believe in successful treatment of heart disease.

Conclusion
Investigation of people’s attitude to CVD prevention and treatment is important for planning and development of
prevention strategies, and identification of gender differences in subjective-objective measure of health allows

estimating the needs of specific populations in preventive care.

Key words

Open population of Tyumen, gender differences, attitude to prevention, attitude to treatment, cardiovascular dis-

eases.

Introduction

Scientific studies performed as a part of various epi-
demiologic and prevention programs demonstrated
that medical activity of population is a necessary
condition for reduction of cardiovascular morbidity
and mortality in population [1, 2]. Among the risk
factors of cardiovascular diseases (CVD]) that charac-
terize condition and features of people’s motivation
in relation to their health, the parameters of subjec-
tive-objective attitude to their health like the attitude
to the possibilities of CVD prevention and treatment
have particular importance. These parameters have
been investigated by one international epidemiologi-
cal project of the World Health Organization (WHO)
called "MONICA psychosocial” (Monitoring trends
and determinants in Cardiovascular disease] [3].
The necessity to study this problem is caused by low
efficacy of preventive programs, planning and de-
velopment of which have been performed only as a
part of biomedical model of health and healthcare
[4, 5]. Attitude to their own health, CVD prevention
and treatment have been investigated in numer-
ous national studies, which have related mostly to
male’s populations [3, 6-10]. At the same time, coro-
nary heart disease is the leading cause of death in
males and females, and it is worth to mention that
the absolute amount of female death cases due to
coronary heart disease is higher than the same num-
ber of male ones [11]. There are gender features of
CVD formation and course, but gender differences
of subjective-objective measure of health in Russian
populations are not enough studied; it makes it more
difficult to plan, perform and control the efficacy of
preventive interventions, realization of which could
be more efficient taking into account existing gender
differences in population [1, 2, 5, 12, 13].

The aim of this work is to determine gender dif-
ferences in the parameters of subjective-objective
measure of health in the open urban population aged
25-64 years and their attitude to prevention and treat-
ment of CVD.

Materials and methods

Single-stage epidemiological study was performed
using representative sample formed from the voting
list of the citizens of one of administrative districts
of Tyumen city. between 2000 males and females,
among them 500 individuals were selected for each
one of four decades of life (25-34, 35-44, 45-54, 55-
64 years). Inclusion factors for the population sample
were: males and females aged 25-64 years registered
and living at the territory of the Central administra-
tive district of Tyumen city. Exclusion factors for the
population sample were: refugees, militaries, stu-
dents and prisoners, that was identified according to
the respondent’s words, these data were not included
in the analysis. Each Tyumen dweller included in the
population sample received invitation for participation
in cardiologic screening. If potential participant didn’t
answer to the first mail, other three letters were in-
vited to his mailbox with the interval of 7-10 days, oth-
erwise we tried to made an attempt of participants’
involvement through phone or personal contact.

Each participant gave informed consent for partici-
pationin cardiologic screening inwritten form. Study’s
protocol was approved by local Ethic Committee.

The response to cardiologic screening in males
was 85% (n=850), and its value in females was 70.4%
(n=704). Investigation of patients’ attitude to CVD pre-
vention and treatment was performed through com-
pilation of a standard WHO questionnaire "MONICA
psychosocial” “Awareness and attitude towards your
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health” by the method of house-to house poll. The
questions included in this form were accompanied
with fixed answers, from which respondents could
choose the variant that was the most correct one ac-
cording with their personal opinion.

Statistical analysis of obtained results was per-
formed using SPSS 11.5, STATISTICA 22.0 and “Micro-
soft Excel” software according with the rules of varia-
tion statistics. Age structure of urban Russian popu-
lation between 25-64 years was used for the analysis
and standardization of obtained data. Pearson’s x?
test was used for statistical assessment of differenc-
es between the groups. P-value <0.05 was considered
significant.

Results and discussion

The attitude to CVD of males and females aged 25-64
years and belonging to the open population according
with their age is presented in the Table 1.

64.3% of male respondents and 67.0% of female
respondents of the open population gave a definite
answer “yes, definitely yes” on the question “Do you
think that healthy person of Your age could avoid
several severe diseases if he used some preventive
measures in advance?” Statistically significant dif-
ferences in the answers to these question were ob-
tained in young and elderly age groups: 25-34 years:
58.2% - 71.2% (p<0.05); 55-64 years: 70.7% - 57.0%
(p<0.01). 34.8% of male respondents and 32.2% of
female respondents had undetermined position for
this question (answer “Maybe, yes”], statistically sig-
nificant differences were observed in the same age
groups, on the contrary, more often in males than in
females: 25-34 years: 41.8% - 28.2% (p<0.05); 55-
64 years: 28.8% - 42.1% [(p<0.01). Minimal number
of both males and females gave negative answer
(“Unlikely”) to this question independently on their
age (0.9% - 0.8%). At the same time, giving an answer
to the question «Do You believe that a healthy person
of Your age could get sick with a severe disease within
next 5-10 years?”, the majority of the open popula-
tion (62.8% males and 64.9% females) gave uncertain
answer (“Probably”), and 36.2% of males and 32.6%
of females answered “Very likely”. We didn't detect
statistically significant gender differences of these
parameters in age groups and in population. As in the
situation with the first question, minimal number of
males and females (.9% - 2.5% (p<0.05), respective-
ly) responded with the answer “Unlikely”, significant
gender differences in this case were obtained not only
for the population in general, but also for the elderly

age group of people aged 55-64 years: 0.9% - 2.5%
(p<0.05) (Table 1).

Talking about opportunities of modern medicine in
CVD prevention, the majority of the open population
(44.1% of males and 45.4% of females), independent-
ly on their age, had positive opinion, according with
which modern medicine may prevent the majority of
heart diseases. The majority of females had most cat-
egorical opinion (“Yes, all heart diseases”) comparing
with males in population in general: 10.6% - 5.9%
(p<0.001), and in age category of 55-64 years: 17.8% -
5.1% (p<0.001). In general, males and females of the
open population had equally realistic attitude to CVD
prevention. Answering the question “Do You believe
that modern medicine may prevent heart diseases?”,
42.4% of males and 37.1% of females gave the an-
swer "It depends on the disease”, gender differenc-
es were presented in the age group of 25-34 years:
43.4% versus 30.5% (p<0.05). The answer: “Not, just
several” was given by the minimal number of males
and females (6.9% and 6.1%, respectively) with no
significant differences between age groups. Another
categorical answer (“Not, neither one of them”) was
given by 0.7% of males and 0.8% of females (Table 1).

57.5% of males and 51.4% of females, indepen-
dently on their age, had positive opinion about the pos-
sibility of modern medicine to successfully cure the
majority of heart diseases. 55.8% of males and 39.3%
of females agreed with the answer “Yes, the majority
of the diseases” (p<0.001). Women of 55-64 years had
the most categorical opinion about it. Comparing with
males, the biggest number of females answered “Yes,
all heart diseases” and “Not, neither one of them”:
13.1%-6.0% (p<0.05) and 1.9%-0% (p<0.05), respec-
tively. 4.3% of males and 0% of females (p<0.01) gave
the answer “Not, just several”, significant gender
differences were present in the age group of 45-54
years: 4.3%-0.1% (p<0.01) (Table 1).

The majority of national studies demonstrated
subjective positive attitude of population to preven-
tive health screening, at the same time less than 10%
of males and females thought that took enough care
about their health [3, 6, 9, 14]. The results of a cur-
rent study in Novosibirsk population (the same pro-
tocol was used for both studies) were comparable in
relation to males: 54% of males in Novosibirsk and
around 50% of males in Tyumen believed that modern
medicine can prevent all or the majority of heart dis-
eases. But gender differences in two urban popula-
tions had opposite results: females of Tyumen popu-
lation had more positive attitude to preventive mea-
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sures, whereas in Novosibirsk population males had
the same attitude [3].

Conclusion

Therefore, the major part of open urban population
believes in the possibility of severe diseases’ preven-
tion, the most favorable conditions for preventive pro-
grams development were observed in young females
of 25-34 years old and in males aged 55-64 years.

The majority of open population estimates real-
istically the possibilities of modern medicine in the
context of heart diseases’ prevention; young females
aged 25-34 years demonstrate the most critical at-
titude, and elderly females have the least critical at-
titude to it.

More than half of Tyumen population believes in
successful treatment of heart diseases, males of 55-
64 years old have the most positive attitude to it.

Investigation of people’s attitude to CVD prevention
and treatment is important for planning and devel-
opment of prevention strategies, and identification of
gender differences in subjective-objective measure of
health allows estimating the needs of specific popu-
lations in preventive care.

Conflict of interests: None declared

References
1. Oganov RG, Gerasimenko NF, Pogosova GV, Koltunov
IE. Cardiovascular prevention: development strategies.

Cardiovascular Therapy and Prevettion. 2011; 10; 5-7. Russian.

2. Rowlands PG, Mehay A, Hampshire S, et al. Characteristics of
people with low health literacy on coronary heart disease GP
registers in South London: a cross-sectional study. BMJ. 2013;
3:503-18.

3. Gafarov VV, Gromova EA, Gafarova AV, Gagulin IV. Modern con-
cepts of awareness and respect to ones own health in male
residents of metropolis of western Siberia. Siberian Journal of
Cardiology (Tomsk). 2012; 2: 146-52. Russian.

4.

10.

1.

12.

13.

14.

Singh-Manoux A, Macleod A, Davey Smith GJ. Psychosocial
factors and public health. Epidemiol Community Health. 2003;
8: 565-70.

. Mitchenko El, Mamedov MN, Kolesnik TV, Deev AD. Cardio-

vascular risk in an urban population in Ukraine. International
Heart and Vascular Diseases Journal. 2014; 2: 16-24. Russian.
Smaznov Vlu, Kaiumova MM, Akimova EV, et al. Awareness and
attitude to its health and prevention in a male Siberian popula-
tion. Preventive medicine. 2011; 4: 24-7. Russian.

Kaiumova MM, Smaznov Vlu, Akimova EV, et al. Attitude to-
wards the prevention and treatment of cardiovascular diseases
in the open male population of Tyumen. Preventive medicine.
2012; 4: 13-6. Russian.

Akimov AM. Men'’s attitudes to health. Educational prefer-
ences. News from higher educational institutions. Sociology.

Economics. Politics. 2013; 4: 50-2. Russian.

. Kaveshnikov VS, Serebryakova VN, Trubacheva IA. Health at-

titudes, their parameters, and self-rated health in participants
of the preventive effort. Siberian Journal of Cardiology (Tomsk].
2014; 3: 115-122. Russian.

Silin AN, Akimov AM. Attitude to own health and labor char-
acter among the male population of the city of Tyumen. News
of higher educational institutions of the Russian Federation.
2014; 4: 86-8. Russian.

Starodubova AV, Kislyak OA, Chervyakova YB. Coronary heart
disease in women. International Heart and Vascular Diseases
Journal. 2016; 9: 10-5. Russian.

Akimova EV, Gafarov VV, Drachova LV, Kuznetsov VA. Attitude of
urban population to health and knowledge about risk factors of
cardiovascular diseases according to postal questionnaire. Ter
Arkh. 1999; 1: 16-8. Russian.

Kemalov O.K. Research of health level of people in different
professions and their attitude to it. Eastern European Scientific
Journal. 2015; 4: 103-6.

Kalinina AM, Kontsevaia AV, Omel’ianenko MG, et al. Estimation
of needs for preventive medical aid in the lvanovo primary

health system. Preventive medicine. 2007; 4: 39-44. Russian.



advang,
,

International Heart and Vascular Disease Journal
Volume 5, Number 13, March 2016

ORIGINAL ARTICLES

-
a
&
q
&

Journal of the Cardioprogress Foundation

Assessment of cognitive functions using
cognitive evoked potential in patients with
arterial hypertension

Zueva |.B., Krivonosov, D.S., Buch, A.V.

Federal North-West Medical Research Center named after V. A. Almazov, Saint-Petersburg, Russia.

Authors:

Irina B. Zueva,* M.D., Ph.D., doctor of sciences, head of the group of cognitive deviations,
Department of angioneurology, Federal North-West Medical Research Center named after V. A.
Almazov, Saint-Petersburg, Russia.

Denis S. Krivonosov, M.D., Ph.D., researcher of the group of cognitive deviations, Department of
angioneurology, Federal North-West Medical Research Center named after V. A. Almazov, Saint-
Petersburg, Russia.

Anna B. Buch, M.D., cardiologist, Department of cardiology N26, Federal North-West Medical
Research Center named after V. A. Almazov, Saint-Petersburg, Russia.

Summary

Objective
To assess the possibility of cognitive dysfunction diagnosis using cognitive evoked potential in patients with arte-
rial hypertension.

Material and methods

The study included 186 patients. The average age was 47.9+6.4 years. Cognitive function in all patients was eval-
uated using neuropsychological testing. Quantitative assessment of cognitive function was determined by the
method of cognitive evoked potential (CEP).

Results

Patients were divided into two groups. The first group included 92 healthy individuals. The second group consisted
of 94 patients with arterial hypertension (AH). The groups were comparable with respect to age and sex. The group
of patients with hypertension was characterized with significant increase in the duration of the CEP (346.17+18.37

* Corresponding author. Tel +7-812-702-68-11, +79213178694, E-mail: iravit@yandex.ru
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and 335.78+16.57 msec respectively; p<0.01) and reduced amplitude (10.424.3 and 16.2+5.7 uV respectively;
p<0.01], comparing with group of healthy persons. According to the test results, the hypertension group demon-
strated decrease of memory [p<0.01) and cognitive functions in general (p<0.01).

Conclusion

The analysis of cognitive evoked potentials is an accurate method to complement clinical neuropsychological
examination in the diagnosis of cognitive disorders in middle age patients with arterial hypertension. The study of
cognitive evoked potential can be used for early diagnosis of cognitive impairment in these patients.

Key words

Arterial hypertension, cognitive impairment, cognitive evoked potential

Introduction

Due to increased lifespan number of patients with
dementia evidently increases worldwide. Up to 7.7
mln new dementia cases are diagnosed each year.
Knowing this, it becomes very relevant to perform
diagnostics of predementia states. Light and mod-
erate vascular cognitive disorders are considered
to precede dementia in the majority of cases [1, 2].
Neuropsychological methods are traditionally used
for the diagnostics of cognitive impairment. The pro-
tocol of neuropsychological study can become more
complex in order to increase its sensitivity, but it can
have some negative consequences. Interpretation of
the results of complex neuropsychological techniques
can often be ambiguous. During the last years more
attention is paid to the techniques that can provide
more objective information about cognitive disorders.

Investigation of brain electric reactions to exter-
nal stimuli has been performed since the moment of
the first electroencephalogram registration. In 1875
Russian researcher Vasily Danilevsky and English
doctor Richard Caton had independently reported
weak electric currents of animal brain registered with
galvanometer and had observed their changes under
sensory stimulation.

The first distinct registrations of cognitive evoked
responses in human were performed by American
doctors and audiologists Hallowell and Pauline Davis.
British scientist George Dowson had further devel-
oped this technique up to its modern form [3]. Evoked
potentials (EP) are bioelectric signals that appear at
regular time intervals after definite external stimuli.
Investigation of brain EP is based on the registration
of brain electric response on exogenous stimuli (vi-
sual, acoustic, sensory) and endogenous events re-
lated to expectation, identification, decision-making
and motor response initiation [3]. EP are registered
using electrodes placed on patient’s head. Brain elec-
tric response on visual, acoustic and sensory stimuli

is estimated according with the change of main EP
parameters like amplitude and latency of different
components of the response [4]. The main method
of endogenous events’ detection that advanced the
analysis of cognitive processes is the investigation of
cognitive evoked potentials (CEP) or P300. Temporal
limbic and brainstem reticular structures participate
actively in the realization of this process in human
brain [5]. P300 is a part of difficult potential that ap-
pears in the model of directed attention while carry-
ing out a cognitive task [6]. The process of significant
stimulus selection includes simply sensory part re-
lated to physical parameters and mainly reflected in
the characteristics of early EP components. The next
step is primary identification and classification of
stimuli that is the most distinctly reflected in negative
deviation 96-250 msec after the start of the stimulus
and is called N2 (N200). It's further followed by final
identification of the stimulus requiring its compari-
son with the memory template and decision-making
in relation to action associated with it. P300 potential
is connected with these events [7].

Distinct correlation between CEP and age has
been identified in several studies [8]. These changes
of P300 time-amplitude parameters are related to
normal aging process accompanied with reduction of
dendritic spines’ number and synaptic contacts’ den-
sity at the level of cerebral neurons [8]. Objectivity of
obtained data and possibility to detect early cognitive
disorders (CD) are significant advantages of this tech-
nique. This method can be used not only for cogni-
tive dysfunction diagnostics, but also for differential
diagnostics between CD and functional disorders like
depression [9, 10].

This method is commonly used in neurology for pa-
tients with evident abnormalities [11]. Wide prevalence,
high social significance and restricted therapy pos-
sibilities make the problem of CD early diagnostics in
patients with cardiovascular risk factors very relevant.
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The objective of this study was to evaluate the pos-
sibility of CEP use for CD diagnostics in patients with
AH.

Materials and methods

All patients underwent clinical examination of such
anthropometric parameters like waist circumfer-
ence (WC), thighs circumference (TC) and body mass
index (BMI). Blood sampling for plasma glucose lev-
els detection and lipid spectrum characterization
was performed using “Abbott” reagents (“Abbott”,
Germany) and biochemical analyzer (ARCHITECT
C8000, Germany). BMI was quantified using Kettle
formula: body mass/height? (kg/m32). This study in-
cluded 186 patients with the average age of 47.9+6.4
years. 94 patients had AH. AH duration was 6.3+1.5
years. To exclude significant anxiety and depression
we used the HADS scale (The hospital anxiety and
depression scale). Cognitive functions were esti-
mated using neuropsychological scales: short MMSE
(Mini-Mental State Examination) scale was used for
psychic state estimation, battery of tests for frontal
dysfunction, clock drawing test, and Luria’s 10 words
test. Schulte test was used to estimate the speed of
reaction and ability to concentrate attention. WMS
(Wechsler Memory Scale) scale was used for memory
evaluation.

Quantitative estimation of cognitive functions was
performed using CEP method and electromyogram/
EP Nicolet Viking Select approach. P300 study tech-
nique is based on “odd ball” - paradigm, when series
of two stimuli appear randomly, and between them
there are “insignificant”(frequent) ones and “signifi-
cant” (infrequent) ones, and patient should count the
number of the latter ones. To register CEP, we used
random event stimulation to acoustic stimuli.

We used auditory click stimulus with different tone
for a significant one. We used stimuli with duration of
50 ms, significant stimulus’ frequency and probability
were 2000 Hz and 20-30%, respectively, and for insig-
nificant ones the frequency was 1000 Hz and prob-
ability 70-80%. Stimuli’s intensity was 80 dB, time pe-
riod between stimuli was 1 sec. Binaural stimulation
was used. Analysis epoch was 750-1000 ms. Number
of averaging was 30-70, it was quantified separately
for significant and non-significant stimuli. Frequency
band was 0.5-30 Hz. After component verification we
estimated P300 component’s latency and amplitude.

Statistical analysis of obtained data was performed
with Statistica 6.0 software using parametric and
non-parametric methods depending on data distri-

bution. The results are presented as M+SD. We con-
sidered statistically significant the differences with
p-value <0.05.

Results

During the study patients were divided into two
groups: group | (control, n=92) made of healthy peo-
ple and group Il (n=94) that included patients with AH
(table 1). Groups were matched for age and gender of
patients. In the group with AH average systolic blood
pressure (SBP) measured in the office setting was
144.06+13.05 mm Hg. Average diastolic BP (DBP) was
89.1427.55 mm Hg. Patients with AH (Group II) had
a tendency to slightly higher blood glucose and to-
tal cholesterol levels versus control group: 5.46+0.60
and 5.14+0.51 mmol/L (p>0.01) and 5.69+1.04 and
5.31+1.00 mmol/L (p>0.01), respectively.

Table 1. Clinical examination and laboratory tests results
in two groups(Mtm)

Healthy people, | Patients with AH,
Characteristic n=92 n=94
(Group 1) (Group 1)
Age, years 47.67+6.43 48.07£5.71
53(57.6%]/ 50(53.19%)/
0,
Gender, male/female, abs, % 39(42.4%) 44(46.81%)
BMI, kg/m? 22.93+1.85 23.41£2.09
WC, cm 83.67+8.12 85.40£9.97
TC, cm 98.54+4.62 100.158.71
SBP, office measurement, 117.9157 40 144.06413.05 *
mm Hg
DBP, office measurement, 77.26+7.19 89.14+7.55 *
mm Hg
Plasma glucose levels, 5.14+0.51 5.4610.40
mmol/L
TG, mmol/L 1.06+0.47 1.400.91
TCh, mmol/L 5.31£1.00 5.69+1.04
HDL Ch, mmol/L 1.54+0.40 1.49+0.34
LDL Ch, mmol/L 1.71£0.42 1.79+0.45

Comment: TCh - total cholesterol; HDL Ch - high density
lipoprotein cholesterol, LDL Ch - low density lipoprotein
cholesterol, TG - triglycerids; *-p<0.01 comparing with the group
of healthy patients.

All examined patients underwent estimation of
cognitive functions. Patients with AH had significant
increase of CEP latent period duration - 346.17+18.37
vs 335.78+16.57 ms, respectively (p<0.01), and P300
amplitude reduction - 10.424.3 vs 16.2+5.7 uV, re-
spectively (p<0.01) comparing with the group of
healthy people (table 2).

Table 2. CEP characteristics in patient groups (Mtm)

. Healthy people Patients with AH
Characteristic (n=92) (Group I) (n=94)(Group Il)
P300 latent period, ms 335.78+16.57 346.17+18.37 *
P300 amplitude, pVv 16.245.7 10.424.3*

Comment:*-p<0.01 comparing with the group of healthy people
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Correlation analysis revealed connection between
CEP and BP levels. The correlation between P300 la-
tent period and DBP levels has been found ((r=0.51;
p<0.01).

Neuropsychological testing demonstrated that the
group of patients with AH had several characteris-
tics significantly different from the control group.
MMSE test results were significantly lower in pa-
tients with AH comparing with the group of healthy
patients - 26.97+2.13 versus 28.9+1.78 points, re-
spectively (p<0.01). The results of the clock draw-
ing test had no significant differences between two
groups - 9.34+0.92 vs 9.76+1.44 points, respectively
(p>0.01). FAB questionnaire did not reveal signifi-
cant differences between the groups - 17.2+0.83 vs
17.3+0.89 points, respectively (p>0.01). There was
significant reduction of short-term and long-term
memory in the group of patients with AH comparing
with the control group: 6.24+1.11 vs 8.22+0.44 points
(p<0.01) and 110.87+10.63 vs 135.13+12.18 points
(p<0.01), respectively. Patients of AH group demon-
strated also lowered speed of reaction and ability to
concentrate attention comparing with the healthy pa-
tients - 197.23+23.78 vs 150.03+21.24 points (p<0.01),
respectively. We identified association between SBP
(r=-0.34; p<0.001), DBP (r=-0.27; p<0.001) levels and
MMSE test results. We also registered statistically
significant correlation between SBP levels (r=0.2,
p<0.001), AH duration (r=-0.21, p<0.001) and short-
term memory characteristics.

Comparison of neuropsychological tests and cog-
nitive functions quantitative estimation results re-
vealed tight connection between them. There was
association of CEP latent period and MMSE test re-
sults [ r=-0.31, p<0.01), clock drawing test (r=-0.24,
p<0.01), Wechsler Memory Test (r=0.34, p<0.01],
Luria’s 10 words test (r=-0.35, p<0.01), FAB-test
(r=-0.32, p<0.01), Schulte test (r=0.48, p<0.01).

Discussion

CEP is a complex potential that appears in directed
attention paradigm and reflects the process of target
stimulus selection [12]. Early CEP components, re-
flecting its sensory part related to stimulus’ physical
parameters, are caused by activation of specialized
systems of information reception and processing. The
stage that corresponds to final stimulus identifica-
tion requiring its comparison with memory template
and decision making in relation to the associated
action (ignoring, memorizing, and specified action)
has the biggest meaning for clinical use of this tech-

nique [13]. P300 potential is related to these events,
and processes of directed attention and short-term
memory have a particular meaning. But P300 am-
plitude and temporal parameters aren’t connected
just with one quality or characteristic of brain or its
region. They reflect organization of whole complex of
mechanisms responsible for information processing
in central nervous system providing various forms
of cognitive and perceptive-motor activity of human.
P300 generation is realized through complex spatio-
temporal interaction of brain cortex, thalamic and
hippocampal structures. CEP latent period extension
by 20-58 ms strongly correlates with neuropsycho-
logical tests results, degree of ventricles dilatation,
severity of periventricular leukoaraiosis in computer
tomography imaging, but not with the amount of brain
infarction loci [14]. Hypothalamus, thalamus, frontal
brain cortex are considered by researchers to be a
possible area of CEP generation [15]. All mentioned
above structures play important role in realization
of education and memory processes [16]. This study
revealed association of CEP latent period and MMSE
test results (r=-0.31, p<0.01), long-term memory and
short-term memory parameters (r=-0.34, p<0.01 and
r=-0.35, p<0.01, respectively) that proves the results
of previous studies.

AH is one of the main pathogenetic factors of
vascular dementia development [7, 17, 18]. In the
Framingham study 1695 patients with AH aged 55-88
years had been observed for 12-15 years. This obser-
vation established significant negative reverse cor-
relation between the BP levels and characteristics of
aural and visual memory according with the results
of neuropsychological tests [19]. Our work demon-
strated similar results. Both SBP and DBP levels
were tightly connected with the results of the test-
ing reflecting both the condition of cognitive functions
in total and short-term memory parameters. Several
authors demonstrated that there was no distinct dif-
ference between CEP latent period in aged patients
with systolic AH and healthy people [8, 20-22]. In the
current study we identified not only the increase of
CEP latent period and decrease of its amplitude in
patients with AH, but also demonstrated that P300
correlated mostly with DBP levels. We detected sig-
nificant correlation between neuropsychological tests
characteristics and CEP in patients with AH.

Conclusions
CEP characteristics are associated with the results of
neuropsychological testing in patients with AH.
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P300 investigation can be used for early CD diag-
nostics in patients with AH
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Summary

Objective
To state the concept and classification of nonspecific cardiac morphofunctional syndromes in patients with coro-
nary artery disease (CAD) using the analysis of major comparative cross-sectional studies’ results.

Material and methods
Data of “Register of coronary angiography procedures” - electronic database including results of of 20.402 con-
secutive patients’ clinical profiles.

Results

Heart ventricles dilatation in CAD patients without myocardial infarction, functional mitral regurgitation and
asymmetric left ventricular hypertrophy in stable CAD patients revealed by echocardiography characterize par-
ticular types of cardiac remodeling.

* Corresponding author: Tel. +7-912-395-50-40, E-mail: yaroslavskayae@gmail.com.
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Conclusion

These cardiac morphofunctional syndromes are often conditioned by mixed pathology and they are not always
directly related to obstructive coronary atherosclerosis. We suggest calling these changes nonspecific cardiac

morphofunctional syndromes.

Key words

Coronary artery disease, echocardiography, nonspecific cardiac morphofunctional syndromes.

Introduction

Coronary artery disease (CAD) remains to be the
leading cause of death in population of developed
countries and West Siberian region [1]. Due to this
one of the most important tasks of modern cardiol-
ogy is to detect and treat this disease in proper time.
Nowadays it is impossible to imagine CAD diagnostics
without echocardiography (EchoCG). Traditionally this
technique is used for detection of frank and hidden
coronary insufficiency, myocardial infarction (MI) and
its complications: left ventricle (LV) thrombosis and
aneurism, mitral valve chords rupture, LV wall rup-
ture, cardiac tamponade, ischemic cardiomyopathy.
At the same time, coronary atherosclerosis is related
to several less obvious or non-specific syndromes,
the meaning of which is not yet fully understood.

CAD prognosis and survivability are mostly deter-
mined by the degree of myocardial remodeling. Post-
infarction remodeling is actively studied, though less
is known about myocardial remodeling in patients
with CAD without the history of MI. Compensatory
myocardial remodeling, including the reduction of its
contractility can be caused not only by post-infarction
changes but also by chronic hypoperfusion of its seg-
ments [2]. Taking it into account, it becomes very rel-
evant to search the factors promoting cardiac remod-
eling in patients with CAD without MI, and to identify
its connection with localization, coronary vessels in-
volvement and the type of coronary circulation.

Many studies are dedicated to such form of myo-
cardial remodeling like its compensatory hypertrophy
[3-5]. Asymmetrical LV hypertrophy is not enough
investigated, its occurrence and clinical significance
are not determined yet.

LV remodeling (regional or global) is the cause of
mitral regurgitation (MR) development in CAD. Since
MR is considered to be the factor, aggravating pa-
tients’ prognosis, it is relevant to detect connections
between ischemic MR and coronary stenosis localiza-
tion.

The objective of this study was to analyze clinical
morphofunctional parameters of patients with CAD
and post-infarction cardiosclerosis (PICS) or without
history of MI, to identify factors related with cardiac

ventricles dilatation, asymmetrical LV hypertrophy,
ischemic MR, and to create the conception and clas-
sification of non-specific cardiac morphofunctional
syndromes in CAD.

Materials and methods

In this study we used the data of “Register of coro-
nary angiography procedures” - electronic database
including results of full clinical and instrumental
examination of all consecutive patients who under-
went coronary angiography in Tyumen Cardiology
Research Center starting from 1991 [6]. By the end
of the study (July 2015) the Register contained data
about 20402 patients. Patients’ selection was per-
formed according with the task of each study’s part
that required its own inclusion criteria. All patients
gave written informed consent about the use of their
examination data for a scientific study. The protocols
of this study were approved by local Ethic Committee.
We evaluated demographic, height and weight char-
acteristics, quantified body surface area and body
mass index, estimated coronary atherosclerosis
risk factors - smoking, arterial hypertension. dia-
betes mellitus, dyslipidemia, family history. thyroid
function, Ml history, CAD duration, concomitant dis-
eases. angina pectoris functional class (FC) accord-
ing with the Canadian Cardiovascular Society grad-
ing, and grade of circulation insufficiency according
with the NYHA (New York Heart Association) clas-
sification. All patients underwent EchoCG in stan-
dard views using ultrasound scanners Imagepoint
NX, Agilente Technologies - Phillips; Vivid 3, 4, 7, 9
Systems, Vingmed-General Electric - Horten and
multi-frequency sensors in the range of 2.5-5.0 MHz.
Selective coronary angiography was made according
with the technique described by Judkins (1967) us-
ing «Diagnost ARC A», «Poly Diagnost C», «Integris
Allura» - Phillips angiography equipment. Statistical
analysis of the results was performed using
STATISTICA (StatSoft, versions 6.1-8.0) u SPSS 17.0
software. We used Kolmogorov-Smirnov test to eval-
uate normality of data. Statistical significance of re-
sults was estimated using Student’s t-test or Mann-
Whitney U-test, depending on data distribution.
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“Probabilistic” calculator of “Statistica” software
was used for comparison of two relative frequen-
cies inside one group or two unconnected groups. x?
test and two-sided Fisher’s test were used for com-
parison of discrete variables. Pearson’s correlation
coefficient (parametric) and Spearman’s correlation
coefficient [non-parametric) were used for investiga-
tion of correlation between variables. P-value <0.05
was considered statistically significant for all tests.
Logistic regression with estimation of relative risk
and 95% confidence interval (Cl) was used for evalu-
ation of variables’ role in formation of outcome.

Results and discussion

Analysis of several comparative single-stage stud-
ies allowed formulating the concept of cardiac mor-
phofunctional syndromes in CAD. According to this
concept, typical CAD syndromes, having well-known
diagnostic value, characterizing common forms of
myocardial remodeling and directly related to coro-
nary lesions localization and extension, are supposed
to be considered specific. Syndromes, characterizing
particular, atypical cardiac remodeling forms in CAD,
frequently caused by mixed pathology and not always
directly related to the factor of coronary stenosis are
suggested to be called non-specific.

Identification of factors related to LV
dilatation in patients with CAD without M/
2443 patients with CAD without Ml have been selected
from the Register, 50 patients had LV dilatation (LV
end diastolic diameter >60 mm) and 1992 without LV
dilatiation. Patients with intermediate values of LV
diameter were not included in the study in order to
achieve more precise group separation. LV dilatation
was detected in 2.5% of patients. Patients with dilated
LV had lower LV ejection fraction comparing with the
patients with normal LV dimensions: 41.9+10.3% vs
60.7£4.9% (p=0.001), they had higher frequency of LV
impaired function: 77.8% vs 2.2% (p<0.001), and high-
er class (I11) of heart failure: 3 4.1 vs 20.5% (p<0.001),
whereas high values of angina pectoris FC and multi-
vascular coronary lesions were less frequent: 39.5%
vs 55.8% (p=0.033); 24.5% vs 37.7% (p=0.050), respec-
tively. Multivariate analysis demonstrated that the
presence of one coronary artery lesions reduced LV
dilatation risk in patients with CAD without M| by 57%
[7]. Therefore, coronary stenosis was not the leading
factor of LV dilatation pathogenesis in these patients,
and it allowed us considering this morphofunctional
syndrome as non-specific one.

Identification of factors associated with right
ventricle (RV) dilatation

1362 patients with Q-wave MI, including 99 patients
with RV dilatation and 1263 without it, and 1209 pa-
tients with CAD without MI and history of MI, 75 of
them with RV dilatation and 1134 without RV dilatation,
were selected from the Register. Transversal diastolic
diameter < 26 mm measured in parasternal position
was considered normal [8]. In order to achieve more
precise division into groups, we included patients with
RV diameter > 30 mm into the group of patients with
enlarged RV. Patients with slightly enlarged RV (>26
mm and <30 mm) were excluded from the study. RV
dilatation frequency in patients with CAD and PICS and
in patients with CAD without Ml was 7.3% and 6.2%,
respectively. In both groups of patients RV dilatation
was not related to localization and extension of coro-
nary lesions, but correlated with parameters charac-
terizing morphofunctional condition of LV [9, 10]. Lack
of correlation between RV dilatation and coronary ar-
teries’ lesions and its negative correlation with angina
pectoris severity indicate possible non-ischemic na-
ture of RV dilatation in patients with CAD without MlI,
therefore, allowing considering this morphofunctional
syndrome as a non-specific one.

Identification of factors related to LV
asymmetric hypertrophy

2469 patients with chronic CAD and LV hypertrophy
(myocardial mass index > 115g/m? for males and
>95 g/m? for females), 297 of them had asymmet-
ric LV hypertrophy and 2172 had symmetric LV hy-
pertrophy. Ratio between interventricular septum
thickness and LV posterior wall thickness > 1.3 was
considered as the criterion of asymmetric hyper-
trophy. LV asymmetric hypertrophy was detected
in 5.8% of patients with chronic CAD. It was related
to EchoCG signs of PICS (odds ratio (OR)=2.29; 95%
Cl 1.64-3.20), LV systolic dysfunction (OR=2.26; 95%
Cl 1.54-3.30), and cardiac rhythm abnormalities
(OR=1.43; 95% CI 1.01-2.00), increased end-diastolic
LV and RV dimensions (0R=0.88; 95% CI 0.84-0.91
and OR=1.08; 95 % Cl 1.03-1.13,respectively), en-
larged aortic root diameter (OR=1.07; 95% CI 1.02-
1.11), and increased LV myocardial mass (OR=1.01;
95% Cl 1.009-1.014). Therefore, asymmetric LV hy-
pertrophy is related to more evident CAD clinical
manifestations that allowed estimating this cardiac
syndrome as a non-specific one. Independent corre-
lation with right coronary artery stenosis (OR=1.08;
95% Cl 1.02-2.15) demonstrates possible positive
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effect of myocardial revascularization in these pa-
tients [11].

Identification of factors related to significant
functional MR

We selected 1570 patients with CAD and PICS, 403
of them had MR grade »2 and 1167 patients had no
MR, between them 765 males (139 with MR grade >2
and 626 without MR) and 137 females (53 with MR
grade »2 and 84 without MR). We also selected 1238
patients with CD without MI history: 76 patients with
MR grade 2, and 1162 without MR, between them
1067 males (66 with MR grade »2 and 1001 without
MR] and 203 females (20 with MR grade >2 and 183
without MR]. Since MR severity has direct correlation
with CAD patient prognosis, in this study we included
patients with hemodynamically significant MR (MR
grade 22, regurgitant volume = 30 ml) [12]. We did not
include patients with heart valvular disease, mild MR,
since it is often considered to be physiological, and
patients with acute CAD, because MR in these pa-
tients is often reversible [13].

There are two mechanisms of MR development
in CAD: the first one is related to global pathologi-
cal remodeling of LV (LV dilatation with dilatation of
annulus fibrosus of mitral valve); the second one is
explained by myocardium regional lesions and dis-
placement of one of papillary muscles. In both cases
MR is caused by insufficient closure of mitral valve
cusps. Male patients with PICS typically had MR de-
velopment mechanism based on regional myocardial
lesions with right coronary artery involvement (OR
2.14; 95% CI 1.18-3.87), and global myocardium re-
modeling with LV dilatation and heart failure FC as
the causes of MR were more frequent in female pa-
tients (OR 1.64; 95% Cl 1.24-2.17 and OR 4.426; Cl
1.40-12.88, respectively) [14].

In patients with CAD without MI and PICS MR was
related to cardiac rhythm and conduction abnormali-
ties, higher left atrial size index and lower LV ejection
fraction [15, 16]. Lack of correlation with coronary an-
giography parameters demonstrated low significance
of coronary stenosis in MR development in this group
of patients. MR features in patients with CAD men-
tioned above allow considering this morphofunctional
syndrome as a non-specific one.

Conclusion

One of the main conclusions following cardiac re-
modeling study in patients with CAD without Ml is the
possibility of non-ischemic factor influence on the

development of ventricular dilatation and ischemic
MR. It is necessary to take into account the possibil-
ity of such influence and detect etiological factor as-
sociated with ischemia in proper time, correcting, if
necessary, treatment strategy.

Mentioned above results allowed to develop the
classification of specific and non-specific cardiac
morphofunctional syndromes associated with CAD
(Table 1).

Table 1. Cardiac morphofunctional syndromes in patients
with CAD

Specific Non-specific

I. LV dilatation in the
absence of Ml

I. Ischemic cascade markers:

1) LV diastolic dysfunction

2) LV systolic dysfunction II. RV dilatation in

- regional (asynergy types: patients with and
hypokinesis, akinesis, dyskinesis) |without Ml

- global [l. LV asymmetric
II. Ml and its complications: hypertrophy
- papillary muscle or tendinous IV. Ischemic MR

chords rupture
- pericarditis
- LV aneurism
- LV thrombosis
- free myocardial wall rupture with
pseudoaneurism formation or
cardiac tamponade

- interventricular septum rupture
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Summary

Objective
Investigate endocrinological pathologies associated with acute coronary syndrome (ACS] in case of intact coronary
arteries.

Materials and methods
We examined 168 patients with the diagnosis of acute coronary syndrome and analyzed the results of routine
laboratory tests including carbohydrate metabolism and thyroid function parameters.

Results

In case of suspected ACS females have intact coronary arteries more often than males. More than 90% of this
group of patients have arterial hypertension, often they have dyslipidemia, arrhythmias, history of old myocardial
infarction. Myocardial infarction’s possibility appears more often when there is concomitant diabetes mellitus.

Conclusion

Females under 75 years old with thyroid gland pathology, impaired carbohydrate metabolism and elevated blood
pressure have higher possibility to develop ACS without ST segment elevation in intact coronary arteries. It is
reasonable to include thyroid hormone blood levels estimation into standard ACS diagnostic algorithm and intact
coronary arteries detection.

* Corresponding author. Tel 8-927-272-55-30. E-mail: Tnilych1972@mail.ru.
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Introduction

According with the World Health Organization (WHO],
17.5 million people died from cardiovascular diseas-
es in 2012, of these deaths, an estimated 7.4 million
(42.3%) were due to coronary heart disease (CHD).
According with the Federal State Statistics Service
(Rosstat), mortality due to cardiovascular system dis-
eases was 49.6% of total number of death cases. CHD
is the cause of death in more than half of all cases,
and it corresponds to 26.7% of all number of deaths
[1]. Therefore, cardiovascular diseases and CHD in
particular remain one of the main causes of mortality
in the Russian Federation.

The term “acute coronary syndrome” (ACS) as a
working diagnosis was introduced by the specialists
of Russian Society of Cardiology (RSC) to indicate
exacerbation of CHD. Coronary artery (CA) thrombo-
sis occurring at the place of atherosclerotic plaque
rupture with consequent development of ischemia is
considered to be a typical pathogenetic mechanism of
ACS. Formation of occluding (sub-occluding) throm-
bus at the place of atherosclerotic plaque erosion is
possible in some cases [2]. But the phenomenon of
unstable angina occurring within mildly changed and
unchanged CA had been described in the sixties of XX
century [3]. According with the results of national and
international studies, the frequency of mildly changed
and unchanged CA varies between 10 and 30% [4, 5].

The GUSTO Ilb (Global Use of Strategies to Open
Occluded Coronary Arteries in Acute Coronary
Syndromes) trial (n=12142) detected non-signif-
icant CA changes in 30.5% and 14.9% of female
and male patients, respectively. The results of this
study have been further proved by the TIMI IlIb trial
(Thrombolysis in Myorardial Infarction, Phase llib)
(n=1473] that identified mildly changed CA in 14-19%
of patients with ACS.

According with the results of one Russian study of
2015 (n=711), the frequency of unchanged or mildly
changed CA during examination of patients with sus-
pected ACS was 37.9% [6].

Therefore, ACS pathogenesis is a complex phe-
nomenon that cannot always be explained by “typi-
cal” pathological mechanism. Because of this, several
etiological and pathogenetic theories of ACS develop-
ment in mildly changed CA have been proposed: va-

sospastic, metabolic [7], related to CA tortuosity [8],
coronary microcirculation impairment [9], endothelial
dysfunction, decreased local NO production, patho-
logic susceptibility to heartache, and others [10, 11].

Consequently, detection of unchanged and mildly
changed CA in ACS becomes a complex diagnostic
and therapeutic problem [12-14].

Materials and methods

1292 patients aged up to 75 years with diagnosis
“ACS without ST segment elevation” and discharge
diagnosis “Unstable angina” had been admitted to
Ulyanovsk Regional hospital for in-patient treatment
or for diagnostic coronary angiography (CAG] during
the period of 2011-2015. 168 individuals with intact/
mildly changed CA were selected from all admitted
patients (1019 males and 273 females). Average age
of patients was 56.34%8.79 years (varying from 27 to
75 years).

All patients underwent CAG (Siemens Axiom Artis,
Germany angiography equipment with a pixel size of
184 um); not less than 5 views of left CA and not less
than 2 views of left CA have been analyzed.

Standard laboratory tests were performed using
Olympus AU-400 (Japan) equipment and software and
included obligatory analysis of carbohydrate metabo-
lism characteristics. Thyroid gland (TG) function was
assessed by estimation of thyrotropic hormone (TTH],
thyroxin (T4), triiodothyronine (T3), thyroid peroxidase
(TPOJ antibodies levels measured in 84 patients.

Exclusion criteria for this study were the following:
patients’ renunciation of CAG intervention, age above
75 years, extracardiac causes of chest pain - acute
attacks of peptic ulcer disease, reflux esophagitis,
exacerbation of cervical and thoracic osteochondro-
sis, congenital and acquired valvular heart disease.

We estimated the significance of differences be-
tween studied characteristics using x2 criteria and
Spearman’s correlation analysis. Statistical analysis
of results was performed using Statistica 10 soft-
ware. The differences were considered statistically
significant, if the p-value was less than 0.05.

Results and discussion
Statistical analysis revealed that up to 30% of females
admitted to hospital with the diagnosis of ACS with-
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out ST elevation have mildly changed or intact CA sig-
nificantly more frequently than males (Table 1)

Table 1. Gender differences of mildly changed CA
occurrence in ACS without ST elevation

Mildly changed/intact CA Females Males
yes 82 86
not (stenosing atherosclerosis) 191 933

Comorbidity estimation revealed that 157 (93%])
patients have arterial hypertension (AH), 137 (82%)
have dyslipidemia, 61(36%) have different arrhyth-
mias (mostly extrasystoles). 25 (15%) individuals have
history of myocardial infarction (MI]. TG pathology
was observed in 35 (42%) patients, 28 (17%) patients
have obesity and impaired carbohydrate metabolism,
including 18(10.7%) individuals with diabetes mellitus
(DM], 17 (10%) patients have osteochondrosis of the
spine, 8 (9%) males have prostate adenoma, 12 (7%)
patients have lower extremity varicous veins, 5 (6%)
female patients have uterine myoma, 5 (3%) patients
have chronic pyelonephritis and bronchial asthma,
3(2%]) have chronic bronchitis, urolithiasis and chole-
lithiasis (Figure 1).

Initially 11% of patients had the history of TG disor-
ders. Hypothyroidism in elderly people has non-spe-
cific clinical manifestations and is often asymptomat-
ic that complicates diagnosis verification. According
with the results of Colorado study, finished in 2000
and involved 25862 patients, 25% of patients had ap-
parent hypothyroidism without any symptoms, and
35% of patients had subclinical hypothyroidism [15].
Laboratory tests for TG function revealed pathologi-

Cholelithiasis

Urolithiasis

Chronic bronchitis
Bronchial asthma

Chronic pyelonephritis
Uterine myoma in females

Lower extremity varicous veins

Diseaases

Prostate adenoma
Osteochondrosis of the spine
Diabetes mellitus and impaired glucose metabolism

Obesity
Thyroid gland disorders

Arterial hypertension

cal changes in 41.6% of patients, and hypothyroidism
was the dominant pathology presented in 71.4% of
cases. It is known that the number of hypothyroid-
ism cases increases with age, especially in females.
Average hypothyroidism occurrence in elderly women
is 10 times higher than in elderly men [16]. The re-
sults of the Whickham study (n=2779) revealed that
total prevalence of hypothyroidism was 14 cases per
1000 females (or 19 cases per 1000 females, taking
into account possibly omitted cases) and 1 case per
1000 males [17].

It was demonstrated that hypothyroidism leads to
coronary circulation impairment [18]. According with
the results of meta-analysis of 11 prospective stud-
ies (n=55287), the presence of hypothyroidism (TTH
levels elevation > 10 pU/L) increases the risk of CHD
development and death from it [19].

Glucose metabolism impairment was detected in
29 patients (17.2%), and 18 patients (10.7%) had DM.
33.3% of them (n=6) have the history of MI. Prevalence
of Ml history in individuals without DM is significantly
lower (12.6%). Some studies demonstrate the exis-
tence of interrelation between hypothyroidism and
DM. One of possible mechanisms underlying it may
be explained by gluconeogenesis suppression that
leads to decreased glucose synthesis with further
compensation of this insufficiency by decreased glu-
cose utilization by muscles and other peripheral tis-
sues [20]. There are evidences about increased glu-
cose-induced insulin secretion in hypothyroidism that
is decreased during therapy with L-thyroxine. [21].
Combination of hypothyroidism and DM increases

10 20 30 40 50 60 70 80
Frequency of occurrence, %

90 100

Figure 1. The frequency of different diseases occurrence in ACS without ST segment elevation with mildly changed CA.
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the risk of cardiovascular diseases, and TG pathology
is more significant. Patient with DM and subclinical
hypothyroidism have higher cardiovascular risk com-
paring with patients with DM and compensated TG
pathology [22].

Investigation of correlation between TTH levels
and lipid spectrum characteristics revealed unidirec-
tional changes. There was a moderate direct correla-
tion between TTH and low density lipoprotein (LDL)
levels (p<0.05, r=0.53Jand high density lipoprotein
(HDL) levels (p<0.05, r=0.4), and cholesterol (Ch) lev-
els (p<0.05, r=0.4).

Hypothyroidism can be the cause of unidirectional
changes of blood lipid spectrum [23]. Hepatic lipase
and cholesterylester transfer protein regulate lipo-
protein levels [24]. These enzymes remodel lipopro-
teins, exchange Ch and triglycerides’ esters between
lipoproteins. Enzymes’ activity changes considerably
in case of hypothyroidism, and it results in increased
blood lipoprotein levels [25].

TG hormones deficiency decreases the amount of
LDL receptors in liver and consequently diminishes
LDL excretion and increases their levels. TG hor-
mones’ effects are mediated by nuclear receptors of
thyroid hormones having the ligand-binding site and
the site interaction with deoxyribonucleic acid (DNA).
Thyroid hormones interact with ligand-binding do-
main of the receptor, after it DNA-binding domain
interacts with DNA-hormone-sensitive fragment, re-
sponsible for LDL receptor gene transcription [26].

More than that, unlike other organic compounds
consumed with food or synthesized in organism,
structural base of cholesterol cannot be decomposed
into CO2 and H20. That’s why the major part of Ch is
excreted with bile acids. Thyroid hormones regulate
the activity of cholesterol-7-a-hydroxyilase, enzyme
participating in bile acids synthesis from Ch [27]. The
activity of this enzyme reduces in case of hypothyroid-
ism, and it, in its turn, increases Ch levels [28].

Therefore, all discussed above mechanisms in
some extent lead to unidirectional changes of blood
lipid spectrum in hypothyroidism.

Conclusion
We identified that around 30% of females under the
age of 75 years, admitted to the hospital with provi-
sional diagnosis of “ACS without ST elevation”, have
intact CA, this phenomenon is observed significantly
more often in female patients comparing with males.
AH is the most frequent pathology in patients with
ACS and mildly changed CA, being present in around

93% of all cases. The risk of MI development in this
group of patients increases significantly in case of
concomitant DM-2 type.

Changes of lipid metabolism characteristics in
case of unchanged CA majorly evidence TG pathology.
Endocrine system diseases (impaired carbohydrate
metabolism and TG pathology) aggravate CAD treat-
ment and can be considered as predictors of coronary
artery insufficiency even in mildly changed and intact
CA.

Conflict of interests: None declared

References

1. Sherbakova EM. Demographic results for the first half of 2015
(Part 1). Demoskop Weekly. 2015; 653-4. Russian

2. Gratsiansky N.A. Management of acute coronary syndromes
without persistent ST segment elevation. Recommendations
of the Russian Society of Cardiology. http://www.scardio.ru/
rekomendacii/rekomendacii_rko/nacionalnye_rekomenda-
cii_po_lecheniyu_ostrogo_koronarnogo_sindroma_bez_stoyk-
ogo_podema_st_na_ekg. Russian

3. Proudfit WL, Shirley EK, Sones FM. Selective cine coronary ar-
teriography: Correlation with clinical findings in 1000 patients.
Circulation. 1966; 33 (6): 901-10.

4. Lykov AV, Parhomenko JuV, Ivanov PA. The myocardial infarc-
tion in patients with unchanged coronary arteries. Vserossijskij
zhurnal nauchnyh publikacij. 2013; 4 (19): 6-8. Russian

5. Kemp HG, Kronmal RA, Vlietstra RE. Seven year survival of
patients with normal or near normal coronary arteriograms:
A CASS registry study. J Am Coll Cardiol. 1986; 7 (3): 479-83.

6. Korok EV, Sumin AN, Sin’kov MA. Unchanged coronary arteries
according to the coronary angiography: frequency and reasons.
Contradictions of modern cardiology: arguable and unsolved
problems: Proceedings of IV international conference. 16-17
oktyabrya 2015. Samara; 2015: 68. Russian

7. Crea F, Lanza A. Angina pectoris and normal coronary arter-
ies: cardiac syndrome X. Heart. 2004; 90 (4): 457-63.

8. Sebov DM, Markina EV. Angiographic features of coronary
arteries morphology in patients with coronary syndrome X.
Vestnik Rossiyskoy Voenno-meditsinskoy akademii. 2013; 4
(44): 95-7. Russian

9. Cannon RO, Epstein SE. "Microvascular angina” as a cause of
chest pain with angiographically normal coronary arteries. Am
J Cardiol. 1988; 61 (13): 1338-43.

10. Pasceri V, Lanza GA, Buffon A. Role of abnormal pain sensi-
tivity and behavioral factors in determining chest pain in syn-
drome X. J Am Coll Cardiol. 1998; 31 (1): 62-6.

11. Rosen SD, Paulesu E, Wisw RJS. Central neural contribution
to the perception of chest pain in cardiac syndrome X. Heart.
2002; 87 (51): 513-9.



22 Sapozhnikov A.N. et al.
12. Bugiardini R, BaireyMerz CN. Angina with “normal” coronary 20. McCulloch AJ, Johnston DG, Baylis PH, et al. Evidence that thy-
arteries: a changing philosophy. JAMA. 2005; 293 (4): 477-84. roid hormones regulate gluconeogenesis from glycerol in man.
13. Bugiardini R, Manfrini O, De Ferrari GM. Unanswered Clin Endocrinol (Oxf). 1983; 19(1): 67-76.
Questions for Management of Acute Coronary Syndrome: Risk 21. Handisurya A, Pacini G, Tura A, et al. Effects of thyroxine re-
Stratification of Patients With Minimal Disease or Normal placement therapy on glucose metabolism in subjects with
Findings on Coronary Angiography. Arch Intern Med. 2006; 166 subclinical and overt hypothyroidism. Clin Endocrinol (Oxf).
(13): 1391-5. 2008; 69(6): 963-9.
14. Cannon RO. lll Chest pain with normal coronary angiograms. N 22. Amati F, Dube JJ, Stefanovic-Racic M, et al. Improvements in
Engl J Med. 1993; 328 (23): 1706-8. insulin sensitivity are blunted by subclinical hypothyroidism.
15. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado Med Sci Sports Exerc. 2009; 41(2): 265-9.
thyroid disease prevalence study. Arch Intern Med 2000; 160: 23. Shin DJ, Osborne TF. Thyroid hormone regulation and cho-
526-34. lesterol metabolism are connected through Sterol Regulatory
16. Vanderpump MPJ. Th e epidemiology of thyroid diseases. In: Element-Binding Protein. Biol Chem. 2003; Vol. 278: 34114-8.
Braverman LE, Utiger RD, eds. Werner and Ingbar's Th e Th 24. Franco M, Castro G, Romero L. Decreased activity of lecithin:
yroid: A Fundamental and Clinical Text. 2005, 9th edn, pp 398- acyltransferase and hepatic lipase in chronic hypothyroid
406. JB Lippincott-Raven, Philadelphia. rats: implications for reverse cholesterol transport. Mol Cell
17. Tunbridge WMG, Evered DC, Hall R, et al. Th e spectrum of Biochem. 2003; 246 (1-2): 51-6.
thyroid disease in the community: the Whickham survey. Clin 25. Zambon A, Bertocco S, Vitturi N. Relevance of hepatic li-
Endocrinol 1977; 7:481-93. pase to the metabolism of triacylglycerol rich lipoproteins.
18. Biondi B. Mechanisms in endocrinology: Heart failure and BiochemSoc Trans. 2003; Vol. 31: 1070-4.
thyroid dysfunction. European Journal of Endocrinology 2012; 26. Bakker O, Versinga VM. Resistance to thyroid hormones.
167(5):609-18. Tironet. 2001; 4. Russian
19. Rodondi N, den Elzen WP, Bauer DC, et al. Thyroid Studies 27. Drover VAB, Agellon LB. Reguation of the human holesterol

Collaboration. Subclinical hypothyroidism and the risk of cor-
onary heart disease and mortality. JAMA: The Journal of the
American Medical Association 2010; 304: 1365-74.

28.

7a-hydroxylase gene (CYP7A1) by thyroid hormone in trans-
genic mise. Endocrinologist. 2004; Vol.145: 547-81.

Rush J. Role of thyroid disease in the development of statin-
induced myopathy. Endocrinologist. 2006; Vol.16: 279-85.



advang,

& ", International Heart and Vascular Disease Journal
Volume 5, Number 13, March 2016

ORIGINAL ARTICLES

-
a
&
q
&

ion
o at! fo,

Journal of the Cardioprogress Foundation

o

Systemic embolism risk factors in kidney
transplant recipients during long-term
post-operative period

Grigorenko E.A.", Mitkovskaya N.P.", Rummo 0.0.2

'Educational institution «Belarusian State Medical University», Minsk, Belarus
ZRepublican Scientific and Practical Center of Organ and Tissue Transplantation, Healthcare Institution «9t®
municipal clinical hospital», Minsk, Belarus

Authors:

Elena A. Grigorenko,* M.D., Ph.D., associate professor, associate professor of the Department of
Cardiology and Internal Diseases, Belarusian State Medical University, chief part-time cardiologist of
the Committee of Health Care, Minsk City Executive Committee, Minsk, Belarus

Natalia P. Mitkovskaya, M.D., Ph.D., doctor of sciences, professor, head of the Department of
Cardiology and Internal Diseases, Belarusian State Medical University

Oleg 0. Rummo, M.D., Ph.D., doctor of sciences, professor, head of the Republican Scientific and
Practical Center of Organ and Tissue Transplantation, Healthcare Institution «9™" municipal clinical
hospital», Minsk, Belarus

Summary

Objective
To assess systemic embolism risk factors in kidney transplant recipients, who manifested atrial fibrillation in
long-term post-operative period.

Materials and methods

A prospective cohort study of 175 kidney transplant recipients was carried out in the Republican Scientific and
Practical Center of Organ and Tissue Transplantation of the healthcare institution «9"" municipal clinical hos-
pital». The risk stratification of ischemic stroke and systemic embolism development was performed using the
CHA,DS,VAS _score.

Results

It was found out that the occurrence of risk factors of thromboembolic complications was high in kidney transplant
recipients who had atrial fibrillation in long-term post-operative period; it required indirect anticoagulants pre-
scription in addition to a combined immunosuppressive therapy in 62% of cases.

* Corresponding author. Tel. +375296793007. E-mail: alegri@tut.by
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Conclusion

Warfarin prescription in this category of patients was not accompanied with increased frequency of severe hemor-
rhagic complications in comparison with general population during 3 years of observation.

Key words

Organ transplant recipients, systemic embolism, atrial fibrillation, anticoagulant therapy.

Introduction

The frequency of thromboembolic complications
(TEC) in general population is 1-2 cases for 1000
individuals per year. Risk of thromboembolism de-
velopment mostly depends on genetic and exog-
enous factors; the degree of risk varies depending
on performed surgical interventions [1]. TEC de-
velopment risk for abdominal surgery is 0.6-3.1%.
Appendectomy, cholecystectomy and hernia repair
belong to the group of surgical interventions with
low risk (0.6%). Gastrointestinal tract operations are
characterized with moderate risk (1.8%) and sple-
nectomy corresponds to high risk (3.1%). 50% of pa-
tients who underwent orthopedic operations without
preoperative preventive interventions develop venous
thromboembolism, and anticoagulants’ administra-
tion reduces thromboembolism risk up to 18 cases
for 1000 individuals per year. According with pub-
lished data, organ transplantation increases the risks
of venous thromboembolism for surgical intervention
and immunosupressive therapy [1, 2].

From the moment of the start of calcineurine use
the number of TEC after kidney transplantation has
decreased, varying from 2 to 14%. The results of ret-
rospective study that involved 480 donor kidney re-
cipients were published in 1987, and it demonstrated
that 8.3% of patients had pulmonary artery embolism
with the peak of morbidity during first 4 months after
transplantation. The study that had been performed
during the period from 1985 to 1995 and involved
1833 patients revealed lower frequency of TEC com-
plications (4.2%) with the peak of morbidity between
third and fifth months after transplantation. The risk
of development of late TEC occurring 1.5-3 years af-
ter the transplantation estimated using Medical Care
database, which included 28924 kidney transplant re-
cipients, was 1.5%. Published data demonstrate high
frequency of TEC development after kidney trans-
plantation [3-6].

Risk factors of venous and systemic TEC in general
population include surgical interventions, history of
deep veins’ thrombosis, elderly age, cancer, obesity,
renal failure, long immobilization, presence of cen-
tral venous catheters, pregnancy and postpartum pe-

riod, oral contraceptives administration, presence of
inherited and acquired thrombophilia, abnormal car-
diac rhythm and conductivity, chronic heart failure,
diabetes mellitus, arterial hypertension (AH). Organ
transplants’ recipients belong to the group of risk not
only due to the presence of traditional risk factors
of venous and systemic thromboembolism, but also
due to the causes directly related to transplantation
[7, 11]. Procoagulative effect of immunosuppressive
drugs has been reproduced in in vitro conditions, but
itis impossible to assert that these changes in organ-
ism occur just because of administered therapy, not
taking into account other risk factors acquired in the
post-operative period.

Abnormal blood coagulation increases the risk of
transplant loss due to transplant vessels thrombo-
sis and thrombotic complications after organ trans-
plantation. Transplant thrombosis™ prevention in the
early post-operative period after donor organ trans-
plantation is provided by early post-transplantation
anticoagulant therapy. Therefore, it is recommended
to concentrate on TEC risk factors’ and blood clotting
abnormalities’ detection in advance, in particular, in
patients with recurring thrombosis of vascular by-
pass or present history of TEC. It is strictly required
to perform well-timed and detailed examination be-
fore transplantation in this category of patients. In
particular, it is necessary to evaluate such character-
istic like antithrombin Il and protein C activity, acti-
vated protein C (Factor V Leiden] and protein S resis-
tance and antiphospholipid antibodies’ concentration.
Kidney transplantation may be performed in patients
receiving antithrombotic therapy: warfarin, aspirin,
clopidogrel. It is necessary to take into account char-
acteristics of blood clotting process and perform co-
agulation tests in these patients in case of surgical
intervention.

The most frequent causes of TEC in the early post-
operative period are blood stasis in vessels down-
stream the iliac vein due to its cross-clamping during
anastomosis formation, intima lesions, aggressive
dissection in the area of vessels, post-operative im-
mobilization and insufficient hydratation. Lower ex-
tremity deep vein thrombosis can extend on renal
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vein or become a cause of life-threatening pulmonary
embolism.

According with the clinical guideline for kidney
transplantation, established by order of the Ministry of
Health of the Republic of Belarus N%6 from 05.01.2010
and clinical guidelines of the European Association
of Urology, patients with lower extremity deep veins
thrombosis should receive anticoagulant therapy for
not less than 3 months. Heparin therapy should be
substituted with warfarin as much early as possible.
Since heparin is inactivated by kidney, patients with
inadequately functioning transplant have high risk of
postoperative bleeding caused by direct anticoagu-
lants overdose.

Patients with high risk of thrombosis should re-
ceive 5000 MU of unfractionated heparin subcutane-
ously before operation, but it is necessary to bear in
mind the risk of hemorrhagic complications in renal
failure, therefore it is not recommended to adminis-
ter more than 10000 MU of unfractionated heparin
per day taking into account the possibility of addition-
al intraoperative drug introduction for several indica-
tions. Kidney transplant recipients should wear com-
pression stockings for several days after operation in
order to prevent lower extremity deep vein thrombo-
sis. Anticoagulant therapy with low molecular weight
heparin is inadmissible for outpatient conditions,
because the extent of anticoagulation may be unpre-
dictable and coagulation control may be complicated.
Aspirin administration for thrombosis prevention is
more favorable for outpatients in the early post-op-
erative period [8].

In the long-term post-operative period the occur-
rence of atrial fibrillation (AF), influencing the devel-
opment of systemic TEC and leading to patients’ in-
capacity, high mortality and higher treatment’s costs,
increases due to several reasons like improved sur-
vivability of kidney transplant recipients, cumulation
of such risk factors like AH, heart failure, valvular
heart disease, diabetes mellitus, coronary heart dis-
ease, thyroid gland disorders in the cohort of patients.
Indirect anticoagulants have gained a stable position in
TEC prevention, but the risk of bleeding complications
during their administration in patients with various co-
morbid conditions and AF forms makes it relevant to
search for additional criteria of optimal antithrombotic
therapy selection in organ transplant recipients.

The objective of this study was to assess systemic
embolism risk factors in kidney transplant recipients,
who manifested AF in long-term post-operative pe-
riod.

Materials and methods

This prospective cohort study that included 175 kid-
ney transplant recipients was performed on the base
of the Republican Scientific and Practical Center of
Organ and Tissue Transplantation and the Healthcare
Institution «9"" municipal clinical hospital of Minsk. 90
(51.4%) of patients were males, 85 (48.5%) of patients
were females, average age was 44.7+6.18 years. 78
(44.6%) patients who underwent kidney transplanta-
tion were diagnosed with AH, in the long-term post-
operative period (>12 months after transplantation),
64 patients (36.5%) had family history of early onset
of cardiovascular diseases, 45 patients (25.7%) had
burdened family history of diabetes mellitus 2 type,
the occurrence of smoking was 13.1% (n=23).

Paroxysmal and/or persistent form of AF was di-
agnosed in 27 recipients. AH II-1ll stage that was pre-
sented in 48.1% of patients (13 kidney transplant re-
cipients) prevailed in the etiological structure of AF,
combination of AH and coronary heart diseases was
diagnosed in 9 individuals (33.4% of patients involved
in the study), 5 patients (18.5%) were diagnosed with
idiopathic form of AF due to lack of known AF causes.
Ischemic stroke and systemic embolism development
risk stratification was performed using CHA,DS,VASc
score (Congestive Heart failure, Hypertension, Age (2
points), Diabetes mellitus, Stroke (2 points), Vascular
disease, Age, Sex category).

Selected category of patients underwent screening
testing of platelets, hemostasis and in-deep exami-
nation of several hemostatic complications develop-
ment markers (D-dimer, von Willebrand factor, anti-
thrombin Ill, protein C).

Results and discussion

Kidney transplant recipients had lowered protein C
concentration (58.24+6.18%), increased D-dimer lev-
els (507.24£19.32 ng/mL) and von Willebrand factor
(176.14£21.14%) levels comparing with the reference
values during the long-term postoperative period (12
monthsz1 week). Obtained results allow supposing
the presence of reverse cause-and-effect relation
in hemostatic abnormalities development in kidney
transplant recipients: prothrombotic condition and
endothelial lesions may be caused by immunosup-
pressive therapy, presence of AH or coronary heart
disease. It was slightly unexpected to detect lack of
correlation between observed hemostasis system
changes, underlying disease that had led to renal
failure and transplantation type. The percentage of
residual factor dispersion (8%) was 64%, that does not
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allow considering obtained analytic data statistically
significant and requires further analysis dedicated to
identification of significant cause-and-effect relation
between hemostasis’ abnormalities and factors lead-
ing to their development in the long-term postopera-
tive period. Revealed protein C reduction and endo-
thelial damage markers [increased von Willebrand
factor’s levels) contributes to a single system of the
risk factors of the hemostasis abnormalities develop-
ment. Protein C concentration in the group of donor
kidney recipients can influence the impaired synthe-
sis of natural anticoagulants, because it is difficult
to explain the changes with increased intake of an-
ticoagulant proteins due to the lack of the signs of
blood clotting activation leading to excessive amount
of thrombin [9-10]. At the same time, AF presence
aggravated observed hemostasis’ abnormalities in-
creasing the risk of TEC development in the long-
term postoperative period in spite of successfully
performed kidney transplantation.

Ischemic stroke and systemic embolism devel-
opment risk stratification was performed using
CHA,DS,VASc score (Figure 1).

m Low risk

Moderate risk

O High risk

Figure 1. Stratification of ischemic stroke and systemic embolism
development risk according with the CHA,DS VASc score.

37.5% of kidney transplant recipients with AF had
low risk of systemic embolism development (0 points
according with CHAZDSZVASc]. 18.5% had moderate
risk of systemic embolism (1 point of CHA,DS,VASc
score), 44% of participants had high risk of systemic
embolism (>1 points of CHA,DS,VASc score). Main risk
factors of systemic embolism in kidney transplant re-
cipients with AF were: AH (81.5% of patients), female
gender (10 patients (37%])), diabetes mellitus (7 pa-
tients (25.9%]), vascular diseases (19 (70.4%) individu-
als). Kidney transplant recipients with A- 19 (70.4%)
who had high risk of systemic embolism development
received warfarin therapy under international nor-
malized ration (INR) control for the prevention of em-
bolism starting from the moment of arrhythmia de-
tection. During 3 years of observation three patients

having >1 points according with the CHA,DS,VASc
score and receiving therapy with warfarin had been
registered with bleeding complications that required
admission to hospital and warfarin withdrawal: mac-
rohematuria (1 case), recurrent epistaxis (2 cases).

Conclusion

Kidney transplant recipients with AF have high fre-
quency of TEC requiring indirect anticoagulant pre-
scription in 62.5% of cases in addition to combined
immunosuppressive therapy in long-term post-
operative period. Three-year therapy with warfarin
was not associated with increased number of major
bleeding complications in kidney transplant recipi-
ents having high risk of systemic embolism develop-
ment comparing with the general population.

Taking into account the presence of additional he-
mostasis risk factors (reduced protein C concentra-
tion, increased D-dimer’s and von Willebrand factor’s
concentrations), antithrombotic therapy prescription
in long-term post-operative period should be consid-
ered in all stages of these patients’ dynamic observa-
tion.
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Report on the results of Il Interregional
conference of cardiology and internal
medicine (December 5-6, 2016, Ulyanovsk]

Il Interregional Conference of cardiology and inter-
nal medicine was held in Ulyanovsk on December, 5-6,
2017. The congress was supervised by the Ministry
of Healthcare of the Russian Federation, Russia
President Plenipotentiary Representative Office in
the Privolzhsky Federal district and the Government
of Ulyanovsk region. The Ministry of Healthcare of
family and social welfare of Ulyanovsk region, State
scientific center of preventive medicine, Ulyanovsk
State University and the foundation for advancement
of cardiology “Cardioprogress” were responsible for
organization of the Congress.

Scientific and educational conference was held on
the base of Ulyanovsk State University. P. S. Degtyar’,
the minister of healthcare and social welfare of
Ulyanovsk region, V. |. Midlenko, the head of the
Institute of medicine, ecology and physical culture,
and R. M. Linchyak, assistant director for scientific
and outpatient work of State scientific center of pre-
ventive medicine, made a welcoming speech for par-
ticipants during the opening ceremony.

838 medical doctors and delegates from 20 cities
of the Privolzhsky Federal district and other regions
of Russia took part in the conference.

Two-day scientific program included 23 scientific
meetings, clinical lectures, round table discussions,
master-classes and practicing doctors’ schools
with 86 participants from 14 cities of the Russian

Federation and one lector from Spain. Conference’s
topics included different aspects, starting from pre-
vention of chronic non-infectious diseases and so-
matic diseases’ comorbidity and finishing with surgi-
cal approach to the treatment of cardiovascular dis-
eases and cardiorehabilitation. It is worth to mention
that scientific meetings of 8 national medical schools
were organized during the conference as part of its
scientific program. State scientific center of pre-
ventive medicine (headed by a corresponding mem-
ber of the Russian Academy of Science S.A.Boytsov)
was presented by 25 leading scientists and profes-
sors. Internal medicine department of Ulyanovsk
State University medical faculty (dead professor V.
V. Gnoyevykh] actively participated in the congress.
The Ministry of healthcare, family and social wel-
fare of Ulyanovsk region held a meeting dedicated
to prophylactic medical examination and organi-
zation of screening of socially significant diseases.
Traditionally, the conference program included two
scientific meetings for young researchers with 10
participants. Winners received certificates and guar-
anteed possibility to publish articles in leading na-
tional scientific journals.

Coordination board of the Ministry of Healthcare
of the Russian Federation issued certificates for the
participants about continuous medical education with
12 credit hours after pre-examination; for the first
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time it approximates the significance of a regional
scientific event to the level of national meetings and
congresses.

Collection of scientific works (220 abstracts from
34 cities of Russia and CIS countries) was published
in supplementary materials of December issue of
“Cardiovascular therapy and prevention” journal.
Collection of scientific works is available at the web-
site of the “Cardioprogress” foundation (www.cardio-
prgress.ru).

The conference was widely covered by federal (the
“Russia 1" channel] and regional (regional TV chan-
nel, newspapers, government website) mass-media,
reportages and necessary information were pub-
lished in profile medical journals and on the web-

site of the Ministry of the Healthcare of the Russian
Federation.

At the closing ceremony conference’s chairmen
pointed out high level of organization and applied sig-
nificance of scientific program. Charman’s assistant
M. N. Mamedov presented the resolution with the re-
sults of two-year work.

Preparation and organization of scientific and ed-
ucational event has been provided by 84 research
workers of State scientific center of preventive med-
icine, medical faculty of Ulyanovsk State University,
and the Ministry of healthcare, family and social wel-
fare of Ulyanovsk region.

The next Il Interregional Conference of cardiology
and internal medicine will be held in November 2017
in Saransk.
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rekomendaciil [Analysis of heart rate variability using dif-
ferent ECG systems (guidelines]]. Vestnik aritmologii.
2002;24:65-86. Russian.

Please provide initials after the last names of authors. Last
names of foreign authors are given in the original transcrip-
tion. Names of periodicals can be abbreviated. Usually such
abbreviations are accepted by the Editors of those periodicals.
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Guidelines for authors

These can be found on the Publisher’s site or in the list of ab-
breviations of Index Medicus.

Punctuation in the list of references should be considered.
A full stop should be put with a space between the name of the
Journal and the year of its release. After the year of release
a semicolon is put without a space, then a colon follows the
volume number, and finally page numbers are given. There are
no indications like "volume”, "N°", “pages”. Russian periodi-
cals often have no indication of volume or numbering of pages
within a year. In this case the number of an issue should be
specified in brackets.

If the total number of authors exceeds four people, please
provide the names of the first three authors and put “et al.”
afterwards. If there are not more than 4 authors, the full list of
authors should be provided.

Chapters in a book

Swanton RH, Banerjee S. Cardiac Failure. In: Swanton

RH, Banerjee S., editors. Swanton’s Cardiology: A con-
cise guide to clinical practice. 6" ed. Oxford: Blackwell
Publishing; 2008. p. 255-309.

Sources in Russian with transliteration:

Belenkov YuN. Kardiomiopatii [Cardiomyopathies]. In.:
Chazov El, Belenkov YuN., editors. Racional'naja farma-
koterapija serdechno-sosudistyh zabolevanij: Rukovodstvo
dlja praktikujushhih vrachej [Rationale for drug therapy of
cardiovascular diseases: A guide for medical practitioners].
Moscow: Litterra; 2006. p. 431-452. Russian.

Reference to a book chapter should be arranged in the fol-
lowing order: authors of the corresponding chapter; name of
the chapter; «In:»; editors (title authors) of the book; name of
the book; number of issue, publisher; city of publishing; year
of publishing; pages of the corresponding chapter. Punctuation
should be considered. There are no quotation marks.

Books

Sources in Russian with transliteration:

Shlyakhto EV, Konradi AO, Tsyrlin VA. Vegetativnaja
nervnaja sistema i arterial'naja gipertenzija [The autonomic
nervous system and hypertension]. St. Petersburg (Russial:
Meditsinskoe izdatel'stvo; 2008. Russian.

Websites

Websites should be provided in the list of references, but
not in the text. References to websites should be made only
when original text is not available. References should be
provided in the following way:

WHO. Severe Acute Respiratory Syndrome (SARS)
[Internet]. [place unknown: publisher unknown]; [updated

2010 June 1; cited 2010 June 10]. Available from: http://
www.who.int/csr/sars/.

7.8. Diagrams, charts, and figures

7.8.1. Diagrams, charts, and figures should be submitted
electronically in the following formats: «MS Excel», «Adobe
[llustrator», «Corel Draw» or «MS PowerPoint». Diagrams,
charts, and figures must be allocated on separate pages,
numbered in order of citation, and have names and notes
if necessary. They must not repeat the content of tables.
Please indicate the names and units of measurement for
graph axes. Provide the legend for each graph (denote lines
and filling). If you compare diagrams, provide significance
of differences. Do not use 3-D models for histograms. If ap-
propriate, please identify places in the text where you wish
graphics, figures and graphs to be inserted.

7.8.2. Photographs must be submitted electronical-
ly with @ minimum resolution of 300 dots per inch (dpi).
Microphotos must be cropped so that only main content is
left. Arrows should be used to show main features. All sym-
bols, arrows and legends on gray-scale illustrations should
be in contrast with the background.

7.8.3. Size of legends on images and photos should be
big enough to be legible after compression for publication.
The optimal size is 12 points.

7.8.4. All abbreviations should be defined either after the
first citation in a legend, or in alphabetic order at the end
of each legend. All symbols (arrows, circles, etc.) must be
explained.

7.8.5. If data was published earlier, it is desirable to pro-
vide written permission from the publisher for the use of
this data.

7.9. Tables

7.9.1. Tables should be typed with double spacing, have
numbers in order of citation in the text, and names. Tables
should be compact and demonstrative. Names of columns
and rows must reflect the content. Data presented in tables
should not be repeated in the text or images. Please clearly
specify units of measurement of variables and form of data
presentation (Mtm; MxSD; Me; Mo; percentiles etc.). All
figures, sums and percentages must be thoroughly checked
and correspond to those in the text. Explanatory footnotes
should be provided below the table if necessary.

7.9.2. Abbreviations should be listed in a footnote under
the table in alphabetic order. Symbols of footnotes should
be given in the following order: *, +, £, §, | |, 4, #, **, T T etc.

7.9.3. If a table(s]) was published earlier, it is desirable
to provide written permission from the publisher for use of
this table(s).
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