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Editor's Welcome

Dear Colleagues,

The idea of creating an international journal in English and Russian languages has proved
to be popular. The editors have received many positive reviews from Russian and foreign col-
leagues, who are interested in publishing articles in the journal.

The second issue includes seven articles from different countries and focuses on the fol-
lowing aspects of cardiovascular disease: the value of endothelial nitric oxide synthase gene
polymorphism in the development of coronary artery disease; the relationship between physi-
cal activity and cardiovascular risk; assessment of cardiovascular risk in the population of a
large cities in Ukraine; an expert’s opinion on new US cardiovascular prevention guidelines;
echocardiographic predictors of preservation of left ventricular function after surgery; and a
clinical case of infectious myocarditis.

The leading article presents results from a stroke register that evaluated therapy received
by patients, and its impact on their long-term prognosis.

We hope that the contents of this second issue will be useful for readers and welcome your
comments, suggestions and articles.

Yours sincerely,

Rafael G. Oganov

President, Cardioprogress Foundation
Editor-in-Chief
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Aim

Research of social, demographic and anamnestic characteristics of patients that have survived cerebral stroke as
well as the medical treatment received by the patients before the reference stroke in the hospital and at discharge
within the framework of the stroke register entitled as LIS-2 [Lubertsy study of mortality in patients who have
survived stroke).

Material and methods
All the patients (637 people] admitted to the Lyubertsy District Hospital N° 2 due to stroke from January 2009 to
December 2010 were enrolled into the study.

Results

36% were men and 64% were women with mean age of 70.99+9.6 years old. 554 (87.0%) patients had history of
hypertension and 155 (24.3%) a history of atrial fibrillation. 147 (23.1%) patients had previous stroke. Hospital
mortality was 21.8% (139 patients died with mean age of 72.7+9.6 years old). At discharge, 374 (75%] patients were
prescribed ACE inhibitors, 421 (85%) antiplatelet agents, 4 (1%) warfarin. Statin treatment was recommended to
3 (1%] patients.

Conclusion
We revealed low frequency of prescription of drugs with proven effects on prognosis in patients with risk factors
before the reference stroke and in patients discharged from the hospital after stroke.

Key words
Stroke, risk factors prevalence, medical treatment, register
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Cerebral stroke is the leading cause of mortality in
a majority of developed countries [1]. Patients who
survive an acute period of stroke are at high risk of
recurrent strokes and have a poor life prognosis [2,3].
However, evidence-based data clearly testify that
some concrete medical preparations can significantly
improve this prognosis [4].

Cerebral stroke risk factors in general coincide
with other cardiovascular disease risk factors, firstly
with those of coronary artery disease (CAD). Stroke
pathogenesis, especially of its most prevalent type -
ischemic stroke (cerebral infarction) due to athero-
thrombosis, is similar to that one of myocardial in-
farction (M) [5,6].

This apparently determines similarity of ap-
proaches to the primary and secondary stroke and
CAD prevention. It is not surprising that the principal
drug groups that have demonstrated their effective-
ness in secondary stroke prevention to a great extent
coincide with medications used for the secondary
CAD prevention. First of all these drugs are antiplate-
let, antihypertensive and hypolipidemic agents.

Different clinical guidelines present the basic prin-
ciples for primary and secondary stroke prevention;
among them the guidelines promulgated conjointly
by the American Heart Association and American
Stroke Association are of special interest [7,8]. It is
well known that real clinical practice does not al-
ways follow modern clinical guidelines. For example,
the large-scale international epidemiological study
PURE (Prospective Urban and Rural Epidemiological)
study revealed that a majority of patients surviving
stroke do not receive therapy that could really extend
their life [9]. Respectively, life prognosis of patients
in conditions of real clinical practice can significantly
differ from the one registered in large-scale con-
trolled trials.

All these impose a necessity of evaluation of real
stroke patients’ care situation, determination of their
life prognosis in conditions of such treatment as well
as main factors affecting it. Development of a regis-
ter, providing evaluation of received treatment quality
and patients survival rate during more or less long
time period, is known to be the best way of overcom-
ing this problem.

There were a number of cerebral stroke regis-
ters established in our country, however, almost all
of them were organized in accordance with a simi-
lar protocol and were aimed at evaluation of stroke
morbidity, its risk factors and in-hospital mortality
[10-14]. Efforts to estimate long-term outcomes of
a treatment were non-systemized and did not meet

the requirements of modern research in survival rate
evaluation [13]. Estimation of risk factors influencing
mortality rate was not performed within a framework
of the above mentioned registers.

The main objective of our cerebral stroke register,
called LIS-2 (study of mortality among patients sur-
vived cerebral stroke in Lyubertsy district), was the
assessment of actual therapy received by the patients
and its influence on long-term disease outcomes.
This article presents the design of the study, charac-
teristics of the patients enrolled into it, and the treat-
ment prescribed before the reference stroke during
hospitalization and after discharge.

Materials and methods

The LIS-2 study is a register of patients admitted to
the Lyubertsy District Hospital N¢ 2 (LDH N¢ 2) for
cerebral stroke or transient ischemic attack (TIA) in
2009-2011.

All the consecutive patients admitted to the LDH
Ne 2 for stroke (ischemic or hemorrhagic) or TIA from
01.01.2009 to 31.12.2011 were enrolled into the reg-
ister. Those in whom diagnosis of stroke or TIA at ad-
mission was not confirmed were not included.

Stroke was diagnosed on the grounds of typi-
cal clinical features and specific neurological signs.
Such methods of the brain visualization as computer
tomography (CT) and magnetic resonance imaging
(MRI) were carried out in singular cases in 2009-
2010 due to technical capability of the hospital. The
patients were examined in accordance with the cur-
rent health economic standards of medical care. A
stroke, a patient was admitted for, was regarded as
the reference stroke. Data received at case history
analysis concerning patient’s history and status at
hospitalization, treatment tactics and medications
prescribed at discharge from hospital were entered
onto a special standardized chart and then in an elec-
tronic database.

Prospective part of the study designated for dis-
charged patients consists of several stages. At the
first stage telephone contact with a patient or his
relatives is obtained. In cases of lethal outcome after
discharge from hospital, the cause of death is deter-
mined as precisely as possible. At the second stage
patients are invited for the control examination, labo-
ratory assays (blood count, lipid profile analysis, elec-
trocardiogram (ECG)) and completion of question-
naires. If a patient can not attend a doctor by himself,
a general practitioner visits him at home, registers
ECG and lipid profile indices by a rapid test method
using the CardioCheck analyzer; all received data are
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filled in the standardized chart and the electronic da-
tabase.

This article presents analyzed data from medi-
cal records of the patients admitted to hospital from
01.01.2009 to 31.12.2010.

Results
A total of 637 patients [230 (36.0%) men and 407
(64.0%) women] were admitted to the LDH N 2 for
stroke or TIA from 01.01.2009 to 31.12.2010. Ischemic
stroke was diagnosed in 558 (87.6%)] patients, TIAin 55
(8.6%) and hemorrhagic stroke in 24 (3.8%) patients.
Mean age was 71.0+9.6 years old, youngest age
was 25 and oldest 99 years (Figure 1). It is important
to note that primarily patients above 60 years old were
hospitalized due to stroke in 2009-2010. 567 (89.0%)])
patients were retirees and 207 (32.5%) were disabled.
We analyzed history of cardiovascular disease
(CVD] and their risk factors in our patients (Table 1).
According to medical records data 84 (13.2%) pa-
tients were smoking; 70 (11.0%) abused alcohol; and
63 (9.9%) were previously diagnosed with hyperlipid-
emia, with the total cholesterol level during hospi-
talization higher than 4,5 mmol/L in 329 (52.9%) pa-
tients. 120 (18.8%) patients had obesity; 142 (22.3%)]
were overweight; the weight of 100 (15.7%]) patients
was normal; and, in 275 (43%) cases, anthropomet-
ric indices were not completely indicated. 554 (87%])
patients had a history of arterial hypertension; 155
(24.3%) a history of atrial fibrillation (AF), with 117 pa-
tients (75.4% of all the AF patients) having permanent
AF, 27 (17.4%) paroxysmal AF, 2 (1.3%) persistent
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AF, and 9 (5.8%) paroxysm of unknown duration. 80
(12.6%) had previous MI; 4 (0.5%) patients had under-
gone percutaneous coronary intervention with stent
placement, with a similar number of patients hav-
ing had coronary artery bypass surgery. 137 (21.5%)
patients had diabetes mellitus type 2. The reference
stroke was a recurrent one in 147 (23.1%) patients. 13
(2.0%]) patients had a history of TIA.

In-hospital mortality was 21.8% [n=139; mean age
72.7£9.6 years old; 43 (30.9%) men and 96 (69.1%])
women], 498 (78.2%) patients were discharged for
out-patient follow-up.

129 (92.8%) patients of all the deceased were re-
tired persons, 47 (33.8%) were disabled. 109 (78.4%)
deceased persons had hypertension, 50 (36.0%) had
AF, 16 (11.5%) had previous MI, and 32 (23.0%) had
diabetes (Table 2). The reference stroke was the re-
current one in 35 (25.2%) deceased patients.

Estimation of medical treatment received by the
patients before the reference stroke, in hospital and
therapy prescribed at discharge

Estimation of the treatment before the reference
stroke revealed that 265 (41.6%) patients received
antihypertensive therapy as follows: angiotensin-
converting-enzyme (ACE]) inhibitors in 195 (74%) pa-
tients, B-blockers in 68 (25.7%), and calcium chan-
nel blockers in 53 (8.3%) patients. 43 (6.8%) patients
were prescribed antiplatelet agents, 4 (0.6%) patients
(or 2.6% of 155 patients with AF history] warfarin. 6
(0.9%) patients used anti-cholesterol drugs.

The most frequently prescribed drugs in hospital
were: cinnarizine in 444 (69.7%) patients, gamma-

10 20 30 40

60 70 80 90 100 110

Age (years)

Figure 1. Age distribution of patients enrolled in the LIS-2 register (n=637)



Lyubertsy mortality study of patientsafter cerebral stroke or transient ischemic attack ... 7

aminobutyric acid (Aminalon) in 438 (68.8%), ACE
inhibitors in 432 (67.8%), acetyl salicylic acid in 392
(61.5%), and papaverine in 347 (54.5%) patients.
4 (0.6%) patients received warfarin. Statins were not
administrated at all.

We also analysed recommendations for discharged
patients (n=498). ACE inhibitors were recommended
to 374 (75.1%]) patients and calcium channel blockers
as an antihypertensive drug to 10 (2.0%) patients. The
most frequently prescribed diuretic was indapamide
(n=125; 25.1%). Antiplatelet agents (acetyl salicylic
acid) were prescribed to 421 (84.5%) patients, warfa-
rin to 4 (1%) patients. 3 (0.6%) patients were recom-
mended statins. Such medications as vinpocetine and
piracetam were prescribed more often (n=346; 69.6%
and n=300; 60.2%, respectively).

Discussion

The LIS-2 register is a limited register, key factor of
which is the diagnosis of stroke or TIA in patients
admitted to the neurology unit of a municipal hos-
pital. This register has a number of limitations due
to difficulties in diagnosis verification, because such
methods as CT or MRI were used in singular cases;
besides, patients with stroke or TIA predominantly
admitted to the hospital were of elderly age (above 60
years old). Due to difficulties in diagnosis verification,
and taking into account similar approach to primary
and secondary stroke and TIA prevention, we included

in the register both patients with diagnosis of TIA and
stroke.

A lot of publications and discussions are devoted to
the problem of implementation of evidence-based rec-
ommendations in clinical practice [15-17]. Primarily
the problem is of current interest in terms of second-
ary stroke prevention, what has been demonstrated
in a number of trials including the above mentioned
international epidemiological PURE study [9].

The reasons for this are various and include clinical
inertness, presence of controversial data, incompat-
ibility of clinical guidelines made for different nosolo-
gies [17-18]. Perhaps, in case of stroke, one such rea-
son is absence of evident clinical effect of drugs that
proved their positive effect on a patients’ life prognosis.

Numerous stroke registers organized in Russia
almost did not concern the problem of prescribing
medications with proven effect. The first results of the
LIS-2 study have demonstrated rather low frequen-
cy of the prescription of the main drug groups with
proven positive influence on patients’ life prognosis.
It should be noted that the frequency of using dif-
ferent groups of drugs varied significantly: so, while
antiplatelet agents and ACE inhibitors / angiotensin
receptor blockers were recommended to the major-
ity of patients at their discharge from hospital (84.5
and 75.1%, respectively], such medicines as statins
and anticoagulants were in fact prescribed almost to
no one. It should be mentioned that according to re-

Table 1. Clinical and anamnestic characteristics of the patients (n=637)

Clinical and anamnestic risk factors Yes No Not known
Smoking, n (%] / Kypetue, n (%) 84 (13.2) 496 (77.9) 57 (8.9)
Alcohol abuse, n (%) 70 (11.0) 510 (80.1) 57 (8.9)
Hypertension, n (%) 554 (87.0) 41 (6.4) 42 (6.6)
Diabetes mellitus, n (%) 137 (21.5) 489 (76.8) 11(1.7)
Atrial fibrillation, n (%) 155 (24.3) 460 (6.3) 22(3.5)
Previous stroke, n (%) 147 (23.1) 80 (12.6) 78 (12.2)
Previous transient ischemic attack, n (%) 13(2) 410 (64.4) 214 (33.6)
Previous myocardial infarction, n (%) 80 (12.6%) 499 (78.3%) 58 (9.1%)

Table 2. Comparative analysis of survived and deceased in-hospital patients

Parameter The deceased ([i::;r:\;% ]hospitalization The(iijzgg;'ged P
Mean age, years / CpegHuit Bo3pacT, net 72.749.6 70.59.6 0.02
Stroke risk factors
Smoking, n (%) 10(7.2) 74 (14.9) 0.02
Alcohol abuse, n (%) 12(8.6) 58 (11.6) 0.32
Hypertension, n (%) 109 (78.4) 445 (89.4) 0.0007
Atrial fibrillation, n (%) 50 (36.0) 105 (21.1) 0.0003
Diabetes mellitus, n (%) 32(23.0) 105 (21.1) 0.06
History of CVD

Previous stroke, n (%) 35(25.2) 112 (22.5) 0.51
Previous myocardial infarction, n (%) 16 (11.5) 64 (12.9) 0.23
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cent guidelines, statins are indicated for all patients
surviving ischemic stroke and indirect anticoagulants
(if not contraindicated) for all patients with AF, who
made according to LIS-2 data about 24.3%.

We only estimated drugs prescription in hospi-
tal and at discharge according to nothing else but
medical documentation data. In the following actual
medical treatment of the survived patients is to be
assessed with the help of special questionnaires at
repeated visits, which will provide significantly more
objective estimation of the treatment quality.

There is one more problem of implementation of
evidence-based recommendations in clinical prac-
tice. It is known that randomized controlled trials
(RCTJ, on which recent clinical guidelines are based,
are carried out on accurately selected groups of pa-
tients. Such patients not always conform to typical
patients with variety of concomitant diseases and
often extremely older (these patients are oftentimes
excluded from studies). So, it is disputable if drugs
that have proven their positive effect in an RCT would
similarly act in real practice. Modern registers tech-
nically allow estimation of a drug’s influence on dis-
ease outcomes, as it was demonstrated in the similar
by its design LIS study that included patients survived
acute MI [19-21]. We hope that the LIS-2 study will
also let estimate effect of some drugs on long-term
outcomes of the disease.

Conclusion

The register of patients with cerebral stroke was cre-
ated in Lyubertsy district (Moscow Region). Data from
the register show that drug therapy used in secondary
prevention of cerebral stroke does not conform well to
current clinical guidelines. Monitoring of a disease’s
long-term outcomes in the register will identify the
key factors that determine long-term prognosis for
life and in particular the role of drug therapy.
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In November 2013, immediately before the American
Heart Association (AHA) Meeting in Dallas, joint
recommendations of AHA and American College
of Cardiology (ACC) were presented. The National
Institute of Health (NHLBI) also took a crucial part in
preparation of the new guidelines. The new recom-
mendations excited the public’s interest even before
the AHA meeting, were controversially and exten-
sively discussed in the press (including newspapers
such as the New York Times), and became the main
topic of the meeting.

New recommendations for cardiovascular preven-
tion are actually a composite of four documents:

e Recommendations for the treatment of obesi-
ty and overweight (this is the first time that obesity
and overweight are perceived as a disease requiring
treatment and are directly incorporated into cardio-
vascular prevention).

e Recommendations for a healthy lifestyle, in-
cluding both diet and increasing physical activity.
Well-known dietary recommendations are now en-
trenched primarily to reduce the sodium content in
the diet (at 1.5g/day) but | would argue that more
attention is paid to physical activity even though 40
minutes of aerobic activity (fast walking - highly rec-

ommended) 3-4 times a week would be sufficient to
reduce the cardiovascular risk for the majority of the
population.

e Recommendations for the treatment of cho-
lesterol (also including non-high density lipoprotein
(HDL) cholesterol] are closely linked to the risk cal-
culator (see below). Perhaps the most revolutionary
innovation is a practical retreat omission target of
treatment algorithm.

e The last, but probably the most important and
indeed the latest recommendation is “recommenda-
tions for the calculation of cardiovascular risk”. This
recommendation is based on a completely new risk
calculator based on the latest results of population
studies. In addition to traditional risk factors such
as cholesterol, HDL cholesterol, hypertension, dia-
betes, smoking, age or sex, the riskiness of African-
American origin is emphasised. The calculator cal-
culates the risk of a cardiovascular event in the next
10 years. If the risk is 7.5% or higher the patient is
“indicated” for treatment.

This criterion of 7.5% was the main source of criti-
cism in the media, which emphasized that more than
30 million Americans may be treated unnecessarily
with statins. Even some prominent American physi-
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cians criticized the risk calculator as overestimating
and indicating treatment to more patients than nec-
essary (for example Paul Ridker, who later withdrew
his opinion and supported the new recommenda-
tions). The authors of guidelines defended their ap-
proach in two ways (both of them | find rational).

1. Guidelines in the case of primary prevention and
therisk calculated at 7.5% do not representanimpera-
tivetoinitiatedrugtherapywithstatins. Thisisthestartof
a dialogue between a patient and a physician. It also
initiates the judgement of the individual at risk espe-
cially with regard to family issues (it was repeatedly
emphasized at the Meeting as a decisive factor). Is
this then the way to more personalised medicine?

2. The authors argue that in a country where a
third of the population die from cardiovascular dis-
ease (CVD) and 60% will experience a cardiovascular
event during their lifetime, is probably not a mistake to
treat 30 million people with statins, which have such
corroborative data like no other medication.

Secondary prevention, the presence of diabetes
mellitus type 2 or 1 and a significant hypercholester-
olemia, familial hypercholesterolemia are considered
to bear an unquestionable risk.

| followed the Guidelines in printed form, in discus-
sions in professional journals and in newspapers, es-
pecially at the AHA Meeting. Even the last day of the
Meeting Plenary was totally crowded (several thou-
sand participants) which indicates a great interest
of doctors who discussed specific cases with guide-
lines. And it was interesting that even the authors of
the guidelines were not dogmatic, they did not insist
on a precise recommendation and tried to individual-
ize the procedure. Does this mean that we approach
personalised medicine?

New American guidelines on cardiovascular pre-
vention are quite new. We will see how they apply in
practice. Even though the American approaches are
quite different from the European, we will definitely
gain from the new guidelines as well.

For information, see the European Atherosclerosis
Society (EAS) statement in Appendix 1.

Appendix 1
New guidelines in USA: “2013 ACC/AHA Guidelines
on the Treatment of Blood Cholesterol to Reduce
Atherosclerotic Cardiovascular Risk”. How do they
compare with the EAS/ESC Guidelines for the man-
agement of dyslipidaemia?

The AHA and ACC recently released three docu-
ments dealing with guidelines for the prevention of
CVD: document on lifestyle management, on the as-

sessment of cardiovascular risk and on “The treat-
ment of blood cholesterol to reduce atherosclerotic
cardiovascular risk in adults”. It is welcomed that an
updated version on the treatment of cholesterol is
now available for the USA. In line with the document
released by EAS and ESC in 2011 for the management
of dyslipidaemias the AHA/ACC document empha-
sizes the importance of low density lipoprotein (LDL)
cholesterol reduction in cardiovascular prevention,
in both the primary and the secondary prevention of
CVD. In both the European and in the AHA/ACC guide-
lines the importance of risk stratification is empha-
sized. In the new US document four groups are iden-
tified that could benefit from statin treatment: indi-
viduals 1) with clinical atherosclerotic cardiovascular
disease (ASCVD), 2] with primary elevations of LDL
cholesterol above 4.9 mmol/L (190 mg/dL), 3) with
diabetes aged 40-75 with LDL cholesterol 1.8-4.9
mmol/L (70-189 mg/dL] without clinical ASCVD, 4)
without clinical ASCVD or diabetes with LDL choles-
terol 1.8-4.9 mmol/L and estimated 10-year ASCVD
risk 27.5%. In the EAS/ESC guidelines risk stratifica-
tion results in four groups of total cardiovascular risk:
very high, high, moderate and low risk. Prevention is
adapted according to the total cardiovascular risk
estimation. In the European guidelines it is recom-
mended to consider drug treatment of LDL choles-
terol in the setting of primary prevention when total
cardiovascular risk is high, or very high and/or in
those with a moderate risk if LDL cholesterol >(100
mg/dL]) despite lifestyle changes. In the new ACC/
AHA guidelines statin treatment is recommended for
primary prevention in subjects with a risk of ASCVD
event of 7.5%, irrespective of LDL cholesterol level,
which would correspond to a 2.5% risk for CVD death
in 10 years according to the Systematic COronary Risk
Evaluation (SCORE) model. The impact of the ACC/
AHA strategy should be put into the perspective of
a much larger number of subjects in the population
that would be eligible for lifelong statin treatment
from the age of 40 years onwards. The potential side
effects should be considered, if such a large fraction
of the population is put on statin treatment.

In the ACC/AHA guidelines the use of a new risk
estimation model is recommended for estimating
the total CVD risk (Pool cohorts’ equations) has been
developed. From the available documents it can-
not be evaluated how this would work in relation to
the European SCORE model. When using such mod-
els it is essential that the population from which the
model is derived should be as similar as possible to
the population that is seen by the clinicians. For the
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Table 1. Examples of similarities and differences in drug therapy between the EAS/ESC and AHA/ACC guidelines

Statin
intolerance
in secondary
prevention

Secondary prevention

Primary prevention
LDL>4.9 mmol/L

Primary prevention

Primary prevention in diabetes High risk

Target LDL
cholesterol<1.8

mmol/L OR at least Reduce statin

dose, consider

Target LDL cholesterol<2.5
mmol/L. If target cannot
be reached maximal

Diabetes with other risk factors

or organ damage: Target LDL
cholesterols1.8 mmol/L or at

SCORE>5% risk of fatal

o . i
EAS/ESC | 50% reduction. If target combination reduc.tlon of LDL lcholesterol, least 50% reduction. CVD: Target 2.5 mmol/L
cannot be reached with using appropriate drug . . I
) - therapy 2nr Uncomplicated diabetes: Target
statin, drug combination combinations in tolerated LDL 2.5 mmol/L
may be considered doses '
L . . I . . Total risk for CVD event
High-intensity statin. Moderate High-intensity statin therapy, Diabetes with high risk: High- 57.5%: Moderate to high
If 50% reduction is or low dose at least 50% reduction of intensity statin theré in.tenéit statin thera
AHA/ACC not reached drug statin, consider | LDL cholesterol, if not 50% . Ity ) Py. . y o Py.
e Y . . L Diabetes with low risk: Moderate | Risk 5-7.5%risk of CVD
combination may be combination reduction consider additional intense statin event: moderate intense
considered. therapy. therapy :

statin therapy

European population we therefore prefer to contin-
ue using the SCORE charts or national charts cali-
brated on SCORE.

The approach to the treatment of the risk groups
is in the ACC/AHA guidelines only identified as two
options: high intensity or moderate intensity statin
treatment (the final choice of strategy is often left to
the doctor “s clinical judgment]. No treatment goals in
mmol/L of LDL cholesterol are suggested, although
the option of having treatment goals is accepted. It
can certainly be argued that treatment goals are ar-
bitrary and often based on extrapolations from avail-
able data, but also on an evaluation of a larger pool of
knowledge and science in the field. Treatment goals
are widely used in different clinical settings, such as
for the treatment of hypertension or type 2 diabetes.
Targets are in daily practice most important in work-
ing with patient to doctor communications and opti-
mizing compliance. Furthermore risk reduction in
general should be individualized for each patient,
and this can be more appropriate if targets are de-
fined. The simplistic approach of limiting the cur-
rent knowledge on cardiovascular prevention only
to criteria used in randomized controlled trials may
limit the exploitation of the potential that is avail-
able for CVD prevention when a wider scientific ba-
sis is taken into account.

In monitoring statin therapy the ACC/AHA guide-
lines suggest that an expected 50% reduction of LDL
cholesterol on intense statin treatment should be
used as an adherence control; in high risk patients
this may also be a reason to increase dose or consid-
er additional therapy. This is left to the doctors’ clini-
cal judgment. Also in the EAS/ESC guidelines a 50%
reduction from baseline level target is suggested as

an optional target in those at very high total risk if
the LDL cholesterol target of <1.8 mmol/L (70 mg/
dL) cannot be reached.

When comparing these guidelines it should be
considered that the EAS/ESC guidelines had a broad-
er approach on dyslipidaemia in general, while the
ACC/AHA guidelines have is focused on statin treat-
ment in cardiovascular prevention. Therefore, in the
EAS/ESC guidelines, special groups such as familial
hypercholesterolemia, stroke patients, combined hy-
perlipidaemia and diabetes are discussed more in
detail. The EAS/ESC guidelines also include a more
in depth discussion and options on other drug treat-
ments than statins.

The European guidelines have worked well in
Europe, they have been widely accepted and ad-
opted, and based on the discussion above we rec-
ommend the EAS/ESC guidelines as best fitted for
Europe. There are differences in approaches to cho-
lesterol lowering between the guidelines, which how-
ever should not obscure the common ground in em-
phasizing the importance of LDL cholesterol lowering
in cardiovascular prevention and a very similar view
on which high risk groups that should be the target
for drug treatment. Examples of similarities and dif-
ferences in drug therapy between the two guidelines
are given in table 1.
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Abstract

Aim

To conduct a large-scale study of cardiovascular risk in an urban population in Ukraine following current recom-
mendations of the European Society of Cardiology (ESC).

Materials and Methods

The study protocol included identification and assessment of 20 cardiovascular risk factors in an urban popula-
tion of Dnepropetrovsk [Ukraine), involving 1,000 respondents (468 men and 532 women) living in five districts
of Dnepropetrovsk, aged 30-69 years. It also included determination of the prevalence of very high risk using all
variations of the Systematic COronary Risk Evaluation ([SCORE] scale, recommended by the ESC.

Results
According to the results of this Ukrainian-Russian study, conducted between 2009 and 2013, cardiovascular risk

factors were identified which can be merged into three main groups according to prevalence among the adult
population.
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The most prevalent group of risk factors in this population, found in approximately 70% of cases, in descending
order, were: abdominal obesity (by ESC criterial; overweight and obesity (by BMI]; hypercholesterolemia and in-
creased low density lipoprotein (LDL) cholesterol.

The second most common group of risk factors, found in approximately 40-45% of the cases, in descending order,
were: abdominal obesity (by the criteria of the Adult Treatment Panel [ATP) Ill (2001); hypertension; hyperinsulin-
emia and insulin resistance (IR] by the homeostatic model assessment (HOMA) index.

The third most common risk factors, found in up to 30% of the population, in descending order, were: hypertri-
glyceridemia; impaired glucose tolerance (IGT); smoking; decreased HDL cholesterol; hyperuricemia and diabetes.

Conclusion

According to results of the analysis on the prevalence of risk factors and calculations of cardiovascular risk in
urban population in Ukraine, using recommendations of the ESC (2012) and all three versions of the SCORE risk
scale, a prevalence of very high risk involving cardiovascular complications was found in 30% of the adult popula-
tion. These findings should serve as a basis for further multicenter epidemiological studies and prompt long-term

prevention programmes.

Keywords

Risk factors, cardiovascular disease, urban population

According to the World Health Organization (WHO),
cardiovascular disease (CVD) is the main cause of
death worldwide. The latest estimates have shown
that in 2008 17.3 million people died from CVD and,
of that number, 7.3 million people died from coronary
(ischemic) heart disease and 6.2 million died from
stroke. This problem mostly affects low-income and
middle-income countries and it is predicted that by
2030 global mortality from CVD will reach 23.3 million
people per year [9].

The peculiarity of the European Region is that,
along with a decrease of overall mortality in recent
years, which in 2010 reached an age-standardized
mortality rate of 813 per 100,000 of population, there
are still wide differences between countries. For ex-
ample, according to WHO, the age-specific structure
in 15 countries that joined the European Union (EU)
before 2004 is characterized by an increase in mor-
tality in older age groups by two times, and in 12 other
countries that joined the EU after May 2004 and in the
CIS countries, it increased by more than three times.
On average about 50% of all deaths in Europe oc-
cur due to CVD, and of all deaths in the age group to
75 years old, 42% related are related to CVD in wom-
en and 38% in men [5].

Some decrease in age-standardized mortal-
ity rates from CVD was observed in the period from
1970s and 1990s, which was most pronounced in
rich developed countries, demonstrating the po-
tential for preventive measures to avoid premature
death and to extend healthy life expectancy. The re-
sults of the international research project MONICA
(Multinational MONItoring of trends and determi-

nants in CArdiovascular disease) were quite demon-
strative, and was conducted in 21 countries on four
continents over the period 1976-1996 to monitor the
trends and determinants of CVD under the aegis of
WHO. The following risk factors were explored: smok-
ing, cholesterol, systolic blood pressure and body
mass index (BMI]. The following dynamics were not-
ed: the reduction of smoking in men, along with an
increase in women; some tendency to lower choles-
terol, which, however, significantly affected the CVD
risk; a tendency to decrease blood pressure, along
with a tendency to increase the body mass index, in
half of women and two thirds of men.

Also, within the framework of the WHO MONICA
project, from mid 1980s to mid 1990s, there was
monitoring of the frequency of coronary heart disease
(CHD), risk factors and treatment of coronary patients
among selected populations in order to obtain an ac-
curate picture of the levels and trends associated with
CVD. The most significant reduction in the incidence
of CHD in men occurred in three populations in north-
ern Europe: North Karelia and Kuopio in Finland, and
in Northern Sweden. An increase in the frequency of
CHD was also observed among both male and female
population in the countries of Eastern Europe.

The importance and effectiveness of a multifacto-
rial approach to solving this problem was clearly dem-
onstrated by the example of the North Karelia project
in Finland. Thus, during the period from 1972 to 2007,
the total cholesterolin menin North Karelia decreased
from 6.9 mmol/L to 5.4 mmol/L (i.e., 1.5 mmol/L), dia-
stolic blood pressure decreased from 92.6 mmHg to
83.9 mmHg (i.e. by 8.7 mmHg) and the prevalence of
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smoking decreased from 51% to 30% (i.e. by 21%). As
a result, based on the reduction in diastolic pressure,
cholesteroland smoking, overall risk fell by 60%. At the
same time, observed mortality from CHD decreased in
the same geographical area by 80%.

In 2012, the European Atherosclerosis Society (EAS)
once again highlighted the importance of risk factor
modification using the results of a meta-analysis of 18
studies involving more than 250,000 men and women
aged 55 years and older [7]. It was found that in indi-
viduals with optimal profile of risk factors (non-smok-
ing, non-diabetic, with optimal level of cholesterol and
blood pressure) enjoyed a more than 3 times reduced
risk of major cardiovascular events, more than é times
reduction in death from CVD, and more than 10 times
reduction in the risk of developing CHD. None of the
most advanced medical technologies, including inter-
ventional and surgical methods of treatment, has this
degree of influence on cardiovascular risk.

In Ukraine, according to the latest official statis-
tics, more than 440,000 people died from cardiovas-
cular diseases in 2011, which represents 66.3% of
all causes of death, and this figure continues to be
one of the highest in the structure of mortality in
Europe. Along with the available data on the preva-
lence in Ukraine of five traditional risk factors, in-
cluding smoking, hypertension, obesity, dyslipidemia
and lack of physical activity, there is no analysis of
the new predictors of CVD, the importance of which
is emphasized in policy documents published by the
European Society of Cardiology (ESC) and the EAS.
Firstly, the problems associated with carbohydrate
metabolism and especially the prevalence of type 2
diabetes, a recognized equivalent of CHD; visceral
fat distribution, not only overweight; hyperuricemia;
level of C-reactive protein; thyroid disease, especially
due to the accident at the Chernobyl Nuclear Power
Plant and a number of other factors.

To solve this problem in 2009 the M.D. Strazhesko
Institute of Cardiology, Kiev, Ukraine; the Dnepropet-
rovsk State Medical Academy, Dnepropetrovsk, Ukra-
ine, and the National Research Centre for Preventive
Medicine, Moscow, Russia started a joint Ukraine-
Russia project to study 20 risk factors in an urban
population of Dnepropetrovsk attending its five poly-
clinics. It should be noted that a similar protocol
study was initiated in Russia in 2007 in multi-centres
across five regions of the country. At present, the
completed part of the study involves 20 risk factors
in the urban population of the city of Cheboksary, the
Chuvash Republic of the Russian Federation.

The study protocol included identification and as-
sessment of the following parameters in 1,000 re-
spondents (468 men and 532 women), living in five
districts of Dnepropetrovsk, aged 30-69 years:

1. Anthropometric data (height, weight, BMIJ;

2. Definition of abdominal obesity (waist circumfer-
ence, hip circumference, and their ratio);

3. Systolic (SBP) and diastolic blood pressure (DBP],
a history of hypertension and its treatment;

4. Lipid profile (total (T) cholesterol, LDL cholester-
ol, cholesterol, very low density lipoprotein (VLDL)
cholesterol, high density lipoprotein (HDL) choles-
terol, triglycerides, atherogenic index);

5. Smoking status;

6. Glycemic status (levels of fasting glucose and in-
sulin, insulin sensitivity by the homeostatic model
assessment (HOMA] index, history of diabetes);

7. Alcohol intake;

8. Social status (education, marital status);

9. Family history (hypertension, obesity, diabetes,
CHD (including angina), stroke, heart attack in im-
mediate family);

10. presence of CHD (Rose questionnaire, Minnesota
code for electrocardiogram (ECG), including data on
left ventricular hypertrophy, myocardial infarction);

11.Presence of cardiac arrhythmias and conduction
abnormalities (extrasystole, atrial fibrillation);

12.Presence of heart failure;

13.Level of physical activity;

14.Eating pattern;

15.Levels of anxiety, depression and stress;

16.C-reactive protein level;

17.Uric acid level and urolithiasis history;

18.Presence of comorbidity on the thyroid gland, liv-
er, and kidneys;

19.Presence of menopause in women;

20.Presence of peripheral vascular disease (athero-
sclerosis of the carotid arteries, atherosclerosis of
the lower limbs and / or presence of varicose veins
of the lower limbs).

There was a high response from the participants
who took part in this project (72%). Consent to exami-
nation was given by 1,000 residents of Dnepropetrovsk
from 1,388 people initially involved in the survey,
which indicates a representative sample. Analysis
of the data was conducted by the National Research
Centre for Preventive Medicine in Moscow, in accor-
dance with the standards of medical statistics involv-
ing the following methods of standardization:

e direct by age in accordance with the WHO MONICA
project [11];
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e regression - in general linear models (using SAS
PROC GLM] [8].

According to the data obtained, we were able to
analyze a number of epidemiological characteristics.

Hypertension

To analyze the prevalence of hypertension, data on blood
pressure exceeding SBP>140 mmHg and/or DBP>90
mmHg were taken into account by measuring blood
pressure 2 times: on the 1st and 2nd minute of the ex-
amination. The existing history of hypertension was also
considered, including information on prescriptions for
antihypertensive drugs. At the time of the survey, hy-
pertension was diagnosed in 457 respondents (45.7%)],
including in 16 respondents (1.6%) for whom it was re-
vealed for the first time. Sex distribution of hyperten-
sion was found in 37.6% of men and 52.8% of women.
A progressive increase in the prevalence with age was
noted. Hypertension was found in 31.5% of cases (29.5%
men and 34.0% women) in the age group of 30-39 years,
29.8% (28.5% men and 31.5% women) in the age group
of 40-49 years, 55.6% (43.6% men and 64.8% women) -
followed by almost two-fold increase in the age group of
50-59 years, and 68.6% in the age group of 60-69 years
(66.0% men and 69.7% women). A distinctive feature of
our data is not only an increase in the overall percent-
age of hypertension prevalence in general population
(45.7% vs. 29.3%) and in relevant age groups compared
with the epidemiological data obtained earlier, but also
a significant prevalence of hypertension among women
in all age groups, not previously detected [1,2].

Dyslipidemias

Taking into account a need for a full lipid analysis
of the surveyed respondents, as well as the fact that
most prognostically significant levels of LDL choles-
terol in Ukraine are determined by calculation based
on the Friedewald formula, we analyzed the levels of
total cholesterol >5.0 mmol/L in accordance with the
recommendations of the ESC (2007), the Ukrainian
Society of Cardiology, (2011) [3], and the International
Atherosclerosis Society (2013) [6]. It was found that
the prevalence of hypercholesterolemia in this urban
population is on average 69.4% (62.3% men and 71.8%
women), with prevalence increasing with age. An in-
creased prevalence of hypercholesterolemia in men
was observed from 56.8% in the age group of 30-39,
to 69.8% in the age group of 50-59 years. There is a
reduced prevalence of up to 54.3% in the prevalence of
hypercholesterolemia in the age group of 60-69 years
in men. It would be nice to believe that this did not hap-
pen due to the exclusion from the analysis of respon-

dents due to increased mortality from CHD in men with
hypercholesterolemia in the age range of 50-70 years,
however it is not possible to exclude this possibility.
There is a steady increase in the prevalence of hyper-
cholesterolemia in women from 45.2% in the age group
of 30-39 years to 86.0 % in the age group of 60-69 years.

The prevalence of low HDL cholesterol (<1.0
mmol/L for men and <1.3 mmol/L for women) was
not a very specific characteristic for the studied pop-
ulation. Only 18.3% of respondents (10.4% men and
24.6% women) had an average risk factor for CVD in
the form of lower HDL cholesterol levels, but for both
men and women there was a slight increase of this
risk factor with age: from 10.7% to 11.9% in men and
from 22.0% to 24.0% in women.

Hypertriglyceridemia (>1.7% mol/L) was found on
average in 31.7% of respondents (35.6% men and
26.2% women). For both men and women there was
an increase of hypertriglyceridemia with age from
29.0% to 33.8% in men and more rapid in women,
from 13.0% to 39.7%.

The prevalence of a high level of the most prognos-
tically significant LDL cholesterol (>3.0 mmol/L) in
the studied population was 68.1% (68.1% in men and
66.0% in women), and largely repeated the trend of
hypercholesterolemia, which was certainly due to the
calculation method. With regard to age, an increase
was noted in the prevalence of this risk factor from
65.9% in the age group of 30-39 years to 71.9% in the
age group of 50-59 years in men, with some reduction
to 64.8% in the age group of 60-69 years. In women,
by contrast, there was a steady increase in the preva-
lence of this risk factor from 43.6% to 75.8% in older
age groups.

Smoking

The prevalence of smoking in the studied popula-
tion averaged 24.2% (36.8% men and 13.1% women).
There was a decrease of this risk factor with age, from
47.3% in the age group of 30-39 years to 18.1% in the
age group of 60-69 years in men and from 20.5% to
5.03% in women. There was a big surprise for re-
searchers to find such high prevalence (5.03%) of
smoking in older age group of women (60-69 years),
which is associated with the highest risk of CVD in
this contingent.

Overweight and obesity

According to our data, normal weight with a BMI<25
kg/m2 (or 18.5-24.9 kg/m? in the studied popula-
tion represented only 29.3% of the sample, while
the total share of overweight and obesity was 70.1%
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(69.6% men and 71.0% women). Moreover, in the
population, according to BMI definition, overweight
(25-29.9 kg/m?) was detected in 42.3% men and 36.4%
women, while classes |, Il and Il obesity was revealed
in 20.0%, 6.3% and 1.0% men and 23.4%, 8.7% and
1.4% women, respectively.

In previously conducted epidemiological studies in
Ukraine there are no data on the prevalence of abdomi-
nal type of obesity, measured by waist circumference.
This risk factor is one of a cluster of factors called the
metabolic syndrome, and received its mathematical in-
terpretation in the Adult Treatment Panel (ATP) III, 2001
[10] as following measurements of waist circumference:
>102 cm for men and >88 cm for women. Nevertheless,
the recommendations of the /International Diabetes
Federation and recommendations for the prevention of
CVD of the ESC (2012) [5] have more strict criteria for
abdominal obesity as following measurements of waist
circumference: >94 cm for men and >80 cm for women.
We conducted an analysis using both the first and sec-
ond values of the measurement. According to the less
strict measurement, ATP-1Il (2001), abdominal obesity
was found in 46.8% of the respondents (37.0% men
and 56.6% women }, while according to the more strict
measurement, supported by the ESC (2012), abdominal
obesity was found in 72.8% of respondents (62.3% men
and 77.3% women). This represents an extremely high
prevalence of cardiovascular and cardiometabolic risk
not only for CVD, but also the manifestation of diabetes
and a variety of metabolic disorders.

Type 2 diabetes mellitus, impaired glucose
tolerance (IGT), insulin resistance (IR)

Data on the prevalence of diabetes, IGT and IR
have not yet been presented in statistical reports in
Ukraine. Taking into account the fact that diabetes
is recognized throughout the world of cardiology as
a CHD equivalent, i.e. this cohort of patients belongs
to a group with very high cardiovascular risk, we ana-
lyzed glucose and fasting insulin levels, and also the
HOMA index for IR in all respondents.

According to the results, the prevalence of all cases
of diabetes, including first time identified diabetes, was
8% of the population - about the same proportion among
men (7.9%) and women (8.1%). Interesting data was also
discovered on the prevalence of IGT and IR. IGT was re-
vealed in nearly one third of all respondents (28.0%],
with clear predominance in the male cohort (38.9% vs.
19.1% women). This relationship was observed in all
age groups. Thus, in the age group 30-39 years, it was
found in 40.1% of men and only in 14.6% of women. With
increasing age, the prevalence of IGT in men remained

almost constant, whereas in women it increased up
to 21.4% in the age group of 60-69 years due to lower
estrogen, which has a strong antidiabetic effect. At the
same time, the prevalence of hyperinsulinemia (>11 pU/
kg) and IR, determined by the HOMA index, >2.77, was
found in over one third of respondents (41.2%) with a pri-
mary detection in women (44.8%) compared with men
(37.8%). This predominance was maintained in all age
groups. Hyperinsulinemia, observed in the age group
30-39 years (31.9% men and 46.8% women) achieved a
prevalence of 46.7% in men and 54.8% in women aged
60-69 years. This fact, together with the high prevalence
of abdominal type of obesity in this urban population
(46.8% according to the ATP-I1I (2001) criteria and 72.8%
according the ESC (2012) criteria) suggests that the
problem of the insulin resistance syndrome or metabolic
syndrome, as well as all its associated cardiometabolic
disorders, is highly relevant to Ukraine, which may not
be fully appreciated by cardiologists.

Thyropathies

Thyroid dysfunction has first place in the structure of
endocrinopathies in Ukraine. We did not carry out an
additional screening of respondents’ hormonal status,
only information about previously diagnosed thyroid
disease was analyzed. On average in this population,
thyropathies had been diagnosed in 8.9% of cases
(2.4% men and 14.5% women). This pathology should
be considered in clinical and epidemiological devel-
opments, firstly, because of the close connection be-
tween hypothyroidism and atherogenic dyslipidemia;
and, secondly, because of the significant increase in
thyroid disorders after the Chernobyl accident.

Hyperuricemia

Elevated levels of uric acid in the blood are due to the
consumption of foods rich in purines or chronic is-
sues with a diet associated with consuming high calo-
rie and fat foods. Increased levels of uric acid raise
the predisposition toward gout and (at a very high
level) renal insufficiency, and is also observed in the
insulin resistance syndrome. The maximum values
for a normal level are 360 pmol/L for women and 400
pumol/L for men. In the studied population, hyperuri-
cemia was observed on average in 17.3% of cases
with twice the predominance in the male population
(23.0%) compared with female (11.5%).

Conclusion

It is difficult to analyze the prevalence of all 20 in-
vestigated risk factors in one article. However, as we
touched on some of the traditional and identified new
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predictors of CVD, we can try to characterize the profile
of the main cardiovascular risk factors of this urban
population in Ukraine (Figure 1). As shown in the dia-
gram, the risk factors analyzed in this publication can
be assigned to three main groups according to their
degree of prevalence in the adult population. First, the
most widespread group of risk factors in the popula-
tion, represented in about 70% of cases, comprising, in
decreasing order: abdominal obesity according to the
ESC (2012) criteria; overweight and obesity according
to BMI; hypercholesterolemia; and increased LDL cho-
lesterol. The second most common group of risk fac-
tors (about 40-45% of the population) comprised: ab-
dominal obesity, identified by the ATP-IIl (2001) crite-
ria; hypertension; hyperinsulinemia and IR determined
by the HOMA index. The third group of CVD risk factors
(30% or less in the population), in descending order,
comprised: hypertriglyceridemia; IGT; smoking; de-
creased HDL cholesterol; hyperuricemia and diabetes.
At the final stage of the study, in accordance with the
recommendations of the ESC (2012), we tried to deter-
mine the prevalence of very high cardiovascular risk in
this urban population in Ukraine using all three variations
of the Systematic COronary Risk Evaluation (SCORE)
scale, presented on-line on the ESC web page, using the
scale for high-risk countries like Ukraine: https://escol.
escardio.org/heartscore/calc.aspx?model=europehigh
Initially, calculating the number of respondents
suffering from CHD (using only objective criteria like
electrocardiogram (ECG), myocardial infarction, re-
vascularization in anamnesis), as well as the number

of respondents additionally identified with type 2 dia-
betes without history of coronary artery disease (CAD),
which, in accordance with the ESC recommendations,
is the equivalent of CAD, we discovered a group of 224
respondents with established very high risk.

During the next step, using the first SCORE1 scale,
for which it is necessary to take into account the date
of birth, sex, SBP, cholesterol, and smoking status,
we further identified an additional 26 respondents.
Consequently, using in addition the SCORE1 scale, we
identified in the population 224+26=250 respondents
at a very high risk.

Using the second SCORE?2 scale to determine the
risk according to which, in addition to all of the above,
it is necessary to consider the level of HDL choles-
terol, we got a slight decrease in the high-risk group,
compared with the SCORE1 scale, identified in ad-
dition to CAD and diabetes, namely, the reduction of
HDL cholesterol was noted only in 9 respondents. As
we have already mentioned, this risk factor is not the
lead in the Ukrainian urban population. Therefore,
using the SCORE? scale, we identified a group at a
very high risk only in 224+9=233 respondents.

Using the third SCORE3 scale, to determine the
risk in which, besides the date of birth and sex of a
respondent, were used the parameters of height and
weight to determine their BMI, and smoking status,
we identified a further 67 respondents in addition
to those with CAD and diabetes. Therefore, in total,
using the SCORE3 scale we found a very high risk in
224+67=291 respondents.

Risk factors,
in descending order:
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Figure 1. Prevalence of cardiovascular risk factors in an urban population in Ukraine
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Attempting to determine the maximum cohort at
a very high risk, we analyzed the possibility of de-
fining this parameter, using all scales simultane-
ously, i.e. using every opportunity to determine the
cohort threatened by the emergence of fatal CVD or
SCOREmax, which was 71 respondents. Therefore,
when using any possibility to determining SCORE
more than 10%, which corresponds to a very high
risk, we found it in total in 224+71=295 respondents.
That is at the maximum consideration of all possible
predictors in an adult urban population in Ukraine at
the age of 30-69 years, the cohort with a very high
risk of fatal complications comprised about 30% of
the population, which, perhaps, is reflected in gov-
ernment statistics on the incidence and mortality of
the Ministry of Health of Ukraine.

The results of this research allows us to conclude
that there is a serious epidemiological situation with
the prevalence of cardiovascular risk factors in the
urban population in Ukraine. This may include about
30% of population aged 30-69 years being catego-
rised at a very high risk.

This data should serve as an incentive for large-
scale multicenter epidemiological studies, with the
support of government organizations, to follow the
example of Western countries. This would include
a full assessment of the entire population and study
of the population aged from 18 to 70 years living in
industrialized regions and cities, deprived of large in-
dustrial enterprises, to evaluate the situation objec-
tively and carry out appropriate preventive measures.
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Background

Left ventricular (LV) dysfunction is an indication for surgical correction of aortic valve in patients with severe aor-
tic regurgitation [AR). This study sought to determine whether echocardiographic variables before surgery for AR
predict postoperative LV dysfunction.

* Corresponding author. Tel: +81-853-20-2249; Fax: +81-853-20-2201. E-mail: kaz@med.shimane-u.ac.jp



Echocardiographic prediction of preservation of left ventricular function ... 21

Methods and Results

We studied 55 patients (20-85 years old, mean age 58 years old) with isolated AR who underwent surgical correc-
tion (aortic valve replacement or repair). Echocardiographic studies were performed in preoperative and postop-
erative (14.341.8 months after surgery] periods. The incidence of postoperative LV dysfunction (left ventricular
ejection fraction (LVEF) <50%) was 25% (14/55). The incidence of postoperative LV dysfunction was high in patients
with preoperative LVEF<50% (11/24, 46%), preoperative LV end-systolic dimension (LVESD] >50mm (6/14, 43%),
preoperative LV end-diastolic dimension (LVEDD) >70mm (2/3, 67%), preoperative LVESD normalized to body sur-
face area [LVESD/BSA) 225mm/m2 (12/28, 42%). The optimal cutoff value for LVESD/BSA to predict the postopera-
tive normalization of LVEF (LVEF250%] was 26.5mm/m2 with a sensitivity of 86% and a specificity of 70%, whereas
LVEDD of 62mm had 64% sensitivity and 71% specificity, LVESD of 47mm had 79% sensitivity and 77% specificity.

Conclusion
In patients with AR, LVEF<50% and/or LVESD/BSA226.5mm/m? should be carefully considered for surgical inter-

vention, which reduces the risk of post operative LV dysfunction.

Key words
Aortic regurgitation, echocardiography, function

Current guidelines suggest surgical intervention in
severe aortic regurgitation (AR) if there are significant
symptoms or at the onset of signs of LV dysfunction,
such as an ejection fraction (EF) of <50% or significant
left ventricular (LV] dilatation with an end-diastolic
dimension (EDD] of >70-75 mm and/or end-systolic
dimension (ESD) of >50-55 mm [1,2]. Previous stud-
ies demonstrated that patients with severe or mod-
erately severe AR and conservative management
incur excess mortality compared with expected, ex-
cess mortality in patients with severe symptoms, and
excess mortality rate in patients asymptomatic with
LVEF<55% or LVESD normalized to body surface area
>25 mm/m? [2,3-5].

The postoperative outcome for patients with a re-
duced EF depends on the magnitude of the reduction
of EF. These patients generally have an improvement
in the EF postoperatively as a result of relief of the
high afterload [6,7]. In contrast, LVEF is a powerful
predictor of cardiovascular outcome in heart failure
patients across a broad spectrum of ventricular func-
tion [8,9]. It still remains a clinical dilemma when a
physician should recommend surgery to a patient
experiencing AR with minimal symptoms in order to
preserve the postoperative LV function. The purpose
of this study was to determine whether echocardio-
graphic indices before aortic valve surgery are pre-
dictive of postoperative LV function and useful for de-
ciding the optimal timing of aortic valve surgery.

Methods

Patients

This study was based on a retrospective review of
our experience with aortic valve surgery for isolated
AR.The inclusion criteria were (1) surgical correction
(repair or replacement) of AR performed between
January 1, 2001 and December 31, 2005; and (2) im-
mediate postoperative survival allowing for observa-
tion of late after surgery. Patients with associated cor-
onary artery bypass graft surgery or ascending aortic
surgery were included. The exclusion criteria were
(1) moderate to severe aortic stenosis; (2] aortic dis-
section; (3) previous operation for AR; (4) previous or
associated mitral valve replacement (tricuspid valve
repair was not excluded); (5) infective endocarditis;
and (6) operative death, defined as occurring during
the first postoperative month orwithin the same hos-
pitalization.

Fifty-five patients had aortic valve operations due to
isolated severe AR and had echocardiographic stud-
ies immediately before surgery and late after surgery
(at least 6 months after surgery). Of the 55 patients,
the mean age was 58+16 years, 42 (76%) were men,
and 11 (20%) were in atrial fibrillation. The cause of
AR was defined as degenerative (33 patients), rheu-
matic (8 patients), aortic root dilatation (6 patients),
bicuspid aortic valve (5 patients), and aortic valve pro-
lapse (3 patients). Before surgery, 24 patients were
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in New York Heart Association functional class Ill or
class IV. The surgical procedure performed was valve
repair in 11 patients and valve replacement in 44 (bio-
prosthesis in 11 patients and mechanical prosthesis
in 30). Coronary artery bypass graftsurgery was per-
formed in 4 patients and ascending aortic surgery
was performed in 7 patients.

Echocardiography

Echocardiographic examinations were performed
within 1 month before and late after surgery (at least
6 months after surgery). Before surgery, the degree of
AR was determined by color flow Doppler method and
2 quantitative methods: 1) quantitative Doppler using
aortic and mitral stroke volumes, allowing calcula-
tion of regurgitant volume and regurgitant fraction,
and 2) the proximal isovelocity surface area method to
calculate ERO area [10]. LV end-diastolic dimensions
(LVEDD) and end-systolic dimensions (LVESD) were
measured using 2D parasternal long-axis view. LV
end-diastolic and end-systolic volumes and EF were
measured by the biapical Simpson’s disk method [11].

Statistical Analysis

Results are presented as mean + SD. To determine
whether the difference in the values between the 2
groups was statistically significant, a paired t test
was performed; the level of significance was set to
P<0.05. Receiver-operating curves were generated
for comparison of pre-operative echocardiographic
indices for discriminating patients with or without LV
dysfunction late after aortic valve replacement (AVR).

Results

The preoperative and late after surgery (mean
14.8+1.8 months) echocardiographic data of the study
patients are displayed in Table 1. After aortic valve
surgery, both LVEDD and LVESD decreased signifi-

Table 2. A comparison of clinical characteristics
of patients whose postoperative LVEF250% or
postoperative LVEF<50%

Post-operative LVEF

250% <50% Pvalue

No. of patients 41 14

Male (%) 32(78) 10 (74)

Age (years) 5516 6510 0.03
NYHA -1V (%) 16 (39) 8(57) 0.12
Hypertension (%) 26 (63) 8(57) 0.84
Dyslipidemia (%) 5(12) 4(29) 0.42
Diabetes (%) 5(12) 3(21) 0.28
Creatinine >1.5 mg/dl 0(0) 3(21) 0.001

Medication

ACEI/ARB (%) 19 (46) 4(29) 0.22
Beta-blocker 8 (20) 1(7) 0.28

A comparison of clinical characteristics of patients
whose postoperative LVEF250% or postoperative
LVEF<50% is shown in Table 2. Patients with postop-
erative LV dysfunction were significantly older than
those with postoperative LVEF>50%.

Table 3 shows the incidence of postoperative LV
dysfunction according to the preoperative echocar-
diographic indices. The incidence of postoperative LV
dysfunction was high in patients with preoperative
LVEF<50% (11/24, 46%), preoperative LVESD>50 mm
(6/14, 43%), preoperative LVEDD>70 mm (2/3, 67%),
LVESD/BSA>25mm/m? (12/28, 42%). On univariate
analysis, the preoperative LVEF (r=0.61, P<0.0001,
Figure 1), LVESD (r=-0.29, P=0.02, Figure 2} and
LVESD/BSA (r=-0.48, P<0.0001, Figure 3) were pre-
dictive of postoperative LVEF. The optimal cutoff
value for LVESD/BSA to predict the postoperative LV
dysfunction was 26.5mm/m? with a sensitivity of 86%

Table 3. Incidence of postoperative LVEF<50% according
to the preoperative echocardiographic indices

cantly. The LVEF was 54+12% before surgery and was Post-operative LVEF
. . ; 0, 0,
55+12% late after surgery. The incidence of postop- 50% <S0%
erative LV dysfunction (LVEF<50%) was 25 % (14/55). Preoperative LVEF
LVEF>50% 28 3 (10%)
Table 1. Echocardiogaphic indices LVEF<50% 13 11 (46%)
| Before surgery | After surgery Preoperative LVEDD
[14.8£1.8 months) LVEDD>70 mm i 2 (67%)
LVEF (%) 52413 5611 VEDD<70 0 12 23%]
<
LVEDD (mm) 608 4627* mm : °
LVESD [mm) 439 3119+ Peserie D
LVESD/BSA (mm/m?) 261H 19+6* LVESD>50 mm 8 6 (43%)
LVESD<50 mm 33 8 (20%)
LVEF, left ventricular ejection fraction; LVEDD, left ventricular Preoperative LVESD/BSA
end-diastolic dimension; LVESD, left ventricular end-systolic
dimension; BSA, body surface area LVESD/BSA=25 mm/m? 16 12 (62%]
*P<0.001 vs. Before surgery LVESD/BSA<25 mm/m? 25 2 (7%)
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Figure 1. Relationship between preoperative and postoperative
left ventricular (LV) ejection fraction (EF). The preoperative
EF<50% is predictive of postoperative LV dysfunction
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Figure 2. Relationship between preoperative left ventricular
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Figure 3. Relationship between preoperative left ventricular (LV)
end-systolic dimension (ESD) normalized to body surface area
(BSAJ and postoperative LV ejection fraction (EF). The preoperative
ESD/BSA>26.5 mm is predictive of postoperative LV dysfunction

and a specificity of 70%, whereas LVEDD of 62 mm
had 64% sensitivity and 71% specificity and LVESD of
47 mm had 79% sensitivity and 77% specificity.

Discussion

The timing of surgical correction for AR has tradition-
ally been relied on symptoms or indexes of LV size
or function associated with poor outcome. LVEF is an
important predictor of cardiovascular outcomes in
a broad spectrum of patients with heart failure [8].
Thus, to determine the timing, we must take into con-
sideration not only postoperative survival but also the
incidence of postoperative LV dysfunction.

We found that an LVEF of 50% and LVESV of 47 mm
or LVESD/BSA of 26.5 mm/m? identified Japanese
patients with a higher risk of postoperative LV dys-
function. The values of LVESD were lower than those
recommended in the American College of Cardiology
and the American Heart Association and the European
Society of Cardiology guidelines [1,2]. These echocar-
diographic measures in Japanese patients may not
be applied directly to patients in other countries, be-
cause the normal size of the heart is different [12].
Previous studies demonstrated that after surgery
for AR, women exhibit an excess late mortality. The
generalization to women of the unadjusted LV diam-
eter surgical criteria established in men results in
irrelevant criteria almost never reached in women
[13,14]. This undoubtedly was related to the fact that
women have smaller body sizes. Recent study has
demonstrated that asymptomatic patients with se-
vere AR and LV end-systolic volume index 245 ml/m?
had higher cardiac event rates and surgery for AR re-
duced cardiac events [15]. These results emphasize
the importance of normalization of LV size to body
size in patients with AR.

A preoperative LVEF<50% is associated with a poor
postoperative LV function and, despite the controversy
about the prognostic usefulness of LV variables [13],
should remain an indicator for surgical correction
of AR. When the LVEF is reduced preoperatively be-
cause of increased afterload with preserved contrac-
tile function, the decrease in afterload and wall stress
leads to an improvement in LVEF and this mechanism
may explain the favorable effects of aortic valve re-
placement on LVEF [16-18]. However, in some pa-
tients, the persistent LV damage after aortic valve re-
placement is presumably resulting from irreversible
myocardial contractile dysfunction before AVR. These
findings indicated the need for surgical intervention
for AR before the development of irreversible myo-
cardial damage. In this study, LVESD normalized to
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body surface area manifested as excessive LV dilata-
tion raises the concern that irreversible LV contractile
dysfunction might have already occurred. Although
there is no ideal clinical measure of ventricular con-
tractility, end-systolic indices are less load dependent
than diastolic or ejection phase measurements [19].

Study Limitations

We defined LV dysfunction as LVEF<50%. However,
postoperative LV performance is not determined by
LVEF alone. We studied postoperative LVEF, which
was easy to measure, but it is only aspect of LV per-
formance. We did not take into account the effect of
medications. Recent studies including the experi-
mental study demonstrated that unloading therapy
or beta-blocker therapy has a beneficial effect on LV
remodeling and function [20,21]. Long-term vasodi-
lator therapy with nifedipine or enalapril, however,
did not reduce or delay the need for AVR in patients
with asymptomatic severe AR [22]. The possible
benefit of medical treatment still remains a matter
of controversy and further study is needed to clarify
this problem. It might be wondered if newer pros-
theses or surgical advances could, in the future,
decrease the incidence of late postoperative LV dys-
function.

Conclusion

In Japanese patients with severe AR, echocardio-
graphic parameters of LVEF and LVESD are good
predictors of postoperative LV dysfunction and useful
as objective markers to decide the timing of surgery.
LVEF<50% and/or LVESD/BSA226.5 mm/m? should be
carefully considered for surgical intervention, which
reduces the risk of postoperative LV dysfunction.

Conflict of interest: None declared

References

1. Bonow RO, Carabello BA, Chatterjee K, et al. ACC/AHA 2006
guidelines for the management of patients with valvular heart
disease. A report of the American College of Cardiology/
American Heart Association task force on practice guidelines
(writing committee to revise the 1998 guidelines for the man-
agement of patients with valvular heart disease). J Am Coll
Cardiol. 2006;48:e1-148

2. Vahanian A, Alfieri O, Andreotti F, et al. Guidelines on the man-
agement of valvular heart disease (version 2012). The task force
on the management of valvular heart disease of the European
Society of Cardiology (ESC) and the Association for Cardio-
Thoracic Surgery (EACTS). Eur Heart J. 2012;33:2451-2496

10.

1.

12.

13.

14.

15.

16.

. Dujardin KS, Enriquez-Sarano M, Schaff HV, et al. Mortality and

morbidity of aortic regurgitation in clinical practice. A long-
term follow-up study. Circulation. 1999;99:1851-1857

Klodas E, Enriquetz-Sarano M, Tajik AJ, et al. Aortic regurgi-
tation complicated by extreme left ventricular dilataion: long-
term outcome after surgical correction. J Am Coll Cardiol.
1996;27:670-677

. Klodas E, Enriquetz-Sarano M, Tajik AJ, et al. Optrimal timing

of surgical correction in patients with severe aortic regurgita-
tion: role of symptoms. J Am Coll Cardiol. 1997;30:746-752
Chaliki HP, Mohty D, Avierinos JF, et al. Outcomes after aortic
valve replacement in patients with severe aortic regurgitation
and markedly reduced left ventricular function. Circulation.
2002;106:2687-2693

Tornos P, Sambola A, Permanyer-Miralda G, et al. Long-term
outcome of surgically treated aortic regurgitation. J Am Coll
Cardiol. 2006;47:1012-1017

Solomon SD, Anavekar N, Skali H, et al. Influence of ejection
fraction on cardiovascular outcomes in a broad spectrum of
heart failure patients. Circulation. 2005;112:3738-3744

Vasan RS, Larson MG, Benjamin EJ, et al. Congestive heart
failure in subjects with normal versus reduced left ventricular
ejection fraction. J Am Coll Cardiol. 1999;33:1948-1955
Enriquez-Sarano M, Tajik AJ. Aortic regurgitation. N Engl J
Med. 2004;351:1539-1546

Lang RM, Bierig M, Devereux RB, et al. Recommendations for
chamber quantification: a report from the American Society of
Echocardiography’s guidelines and standards committee and
the chamber quantification writing group, developed in con-
junction with the European Association of Echocardiography,
a branch of the European Society of Cardiology. J Am Soc
Echocardiogr. 2005;18:1440-1463

Daimon M, Watanabe H, Abe Y, et al. Normal values of echo-
cardiographic parameters in relation to age in a healthy
Japanese population. The JAMP study. Circ J. 2008;72:1859-
1866

Klodas E, Enriquez-Sarano M, Tajik AJ, et al. Surgery for aortic
regurgitation in women. Contrasting indications and outcomes
compared with men. Circulation. 1996;94:2472-2478
McDonald ML, Smedira NG, Blackstone EH, et al. Reduced
survival in women after valve surgery for aortic regurgitation:
effect of aortic enlargement and late aortic rupture. J Thorac
Cardiovasc Surg. 2000;119:1205-1215

Detaint D, Messika-Zeitoun D, Maalouf J, et al. Quantitative
echocardiographic determinants of clinical outcome in asymp-
tomatic patients with aortic regurgitation. A prospective study.
J Am Coll Cardiol Img. 2008;1:1-11

Gaasch WH, Carroll JD, Levine HJ, Criscitiello MG. Chronic
aortic regurgitation: prognosis value of left ventricular end-
systolic dimension and end-diastolic radius/thickness ratio. J
Am Coll Cardiol. 1983;1:775-782



Echocardiographic prediction of preservation of left ventricular function ... 25

17.

Starling MR, Kirsh MM, Montgomery DG, Gross MD.
Mechanisms for left ventricular systolic dysfunction in aor-
tic regurgitation: importance for predicting the functional
response to aortic valve replacement. J Am Coll Cardiol.
1991;17:887-897

. Borer JS, Hochreiter C, Herrold EM, et al. Prediction of indica-

tions for valve replacement among asymptomatic or minimally
symptomatic patients with chronic aortic regurgitation and

normal left ventricular function. Circulation. 1998;97:525-534

. Borow KM. Surgical outcome in chronic aortic regurgitation: A

physiologic framework for assessing preoperative predictors. J

Am Coll Cardiol. 1987;10:1165-1170

20.

21.

22.

Plante E, Lachance D, Gaudreau M, et al. Effectiveness of
B-blockade in experimental chronic aortic regurgitation.
Circulation. 2004;110:1477-1483

Scognamiglio R, Negut C, Palisi M, et al. Long-term survival
and functional results after aortic valve replacement in asymp-
tomatic patients with chronic severe aortic regurgitation and
left ventricular dysfunction. J Am Coll Cardiol. 2005;45:1025-
1030

Evangelista A, Tornos P, Sambola A, et al. Long-term vasodila-
tor therapy in patients with severe aortic regurgitation. N Engl
J Med. 2005;353:1342-1349



International Heart

and Vascular Disease Journal ¢ Volume 2, Number 2, February 2014 ORIGINAL ARTICLES

Journal of the Cardioprogress Foundation

-
a
&
q
&

Genetic polymorphism
of endothelial nitric oxide synthase
In coronary artery disease

Hasanzad M., Imeni M., Mohammadhasani M.R., Hassanzad M., Jamaldini S.H.*

Authors:

Mandana Hasanzad, PhD, Medical Sciences Research Center, Tehran Medical Branch, Islamic Azad
University, Tehran, Iran

Mahdieh Imeni, Msc, Medical Sciences Research Center, Tehran Medical Branch, Islamic Azad
University, Cardiogenetics Research Center, Tehran University of Medical Sciences, Tehran, Iran
Mohammad Reza Mohammadhasani, MD, Medical Sciences Research Center, Tehran Medical
Branch, Islamic Azad University, Tehran, Iran

Maryam Hassanzad, MD, Pediatric Respiratory Diseases Research Center, National Research
Institute of Tuberculosis and Lung Diseases (NRITLD), Shahid Beheshti University of Medical
Sciences, Tehran, lran

Seyed Hamid Jamaldini, MD, Cardiogenetics Research Center, Tehran University of Medical
Sciences, Tehran, Iran

Background

Coronary artery disease [CAD) is a leading cause of mortality and morbidity in the Iranian population. Interaction
between genetic and environmental factors determines susceptibility of an individual to develop CAD. Nitric oxide
[NO] is an important endogenous vasodilator that is produced by endothelial nitric oxide synthase (eNOS) from
L-arginine in endothelial and plays a critical role in the regulation of cardiovascular homeostasis.

Objective
The purpose of this study was to analyze the eNOS C786T polymorphism in CAD.

Materials and Methods
The study included 213 patients and 106 controls. eNOS rs41322052 polymorphism was genotyped using PCR-
RFLP protocol.

Results

Previous eNOS T786C polymorphism studies suggested this polymorphism has an important role in cardiovascu-
lar disorders and especially in its association with the risk of CAD. We determined the prevalence of eNOS T786C
polymorphism in healthy volunteers from an Iranian population and in patients suffering from CAD. Distribution
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of genotypes CC was around 100% for patients and control groups, so the C allele was not the susceptible allele

for CAD subjects in this study.
Conclusion

According to the current study, there were no significant differences in endothelial nitric oxide synthase gene
C786T polymorphism between healthy volunteers and patients with CAD. Therefore, genetic variation in eNOS

may not contribute to etiology and risk of CAD.

Key words

Coronary artery disease, endothelial nitric oxide synthase, Iranian patients

Introduction

Coronary artery disease (CAD] is one of the leading
causes of death worldwide. Many epidemiological
studies show that both environmental and genetic
factors have influence, but genetic factors play a
more important role in susceptibility to CAD [2,1].

It is clear that endothelial cells play a critical role
in the progression and clinical manifestation of the
atherosclerotic process [3,4]. One of the most impor-
tant products of endothelial cells is nitric oxide (NO),
a major mediator of endothelium dependent vasodi-
lation made in the endothelial cells from L-arginine
through the action of the homodimeric enzyme endo-
thelial nitric oxide synthase (eNOS). In addition to va-
sodilation, NO inhibits platelet aggregation, prolifera-
tion of vascular smooth muscle cells, and leukocyte
adhesion to endothelial cells [5,6]. eNOS may have an
atheroprotective role by these functions [7].

Nitric oxide production can be influenced by poly-
morphisms of the eNOS gene. The gene is located on
chromosome 7q35-36 [8]. The eNOS gene is expressed
and functionally regulated through multiple regulatory
steps [9,10] and also by several polymorphisms [11].

The substitution of T to C nucleotide at position 786
in the 5" flanking region of eNOS gene, leading to re-
duce of promoter activity of this gene, is associated
with CAD [12].

The purpose of the present study was to assess
the association of genetic variants of eNOS 786C>T
(rs41322052) polymorphism with the risk of CAD.

Materials and methods
A total of 319 subjects including 213 patients with
CAD and 106 controls participated in this study.

The inclusion criteria for the patients were: (1) age at
the time of CAD diagnosis: 55 years or younger in men
and 65 years or younger in women; and, (2] at least
50% stenosis in a major coronary artery, or one of their

branches, as determined by angiography. The extent
of the disease was defined according to the number of
arteries with a minimum of 50% stenosis, whetherin a
single vessel or in multiple vessels. Diagnosis of myo-
cardial infarction (MI) was confirmed through patients’
records using the World Health Organization (WHO) cri-
teria [13] based on symptoms, elevation in cardiac en-
zymes or electrocardiographic changes.

All patients provided information about coronary
risk factors such as diabetes mellitus, hyperten-
sion, hypercholesterolemia and cigarette smoking.
Triglycerides, total cholesterol, high-density lipopro-
tein (HDL) and low-density lipoprotein (LDL) levels
were measured by conventional methods of clini-
cal chemistry. Hypertension was defined as systolic
blood pressure equal to or greater than 140 mmHg
and/or diastolic blood pressure equal to or greater
than 90 mmHg on more than one occasion. Patients
with a history of diabetes or basal glycaemia higher
than 120 mg/dL were defined as diabetics.

Genotyping

Genomic DNA was extracted from 10 ml of EDTA anti-
coagulated peripheral blood leucocytes using salting
out method.

Screening for the eNOS 786C>T polymor-
phism was performed by polymerase chain reac-
tion-restriction fragment length polymorphism
(PCR-RFLP) method. The primers used were 5'-
TGGAGAGTGCTGGTGTACCCCA -3° (forward] and 5'-
GCCTCCACCCCCACCCTGTC -3’ (reverse).

DNA is amplified for 40 cycles, each cycle com-
prising denaturation at 94 °C for 1 min, annealing
at 62 °C for 1 min, extension at 70 °C for 1 min with
final extension time of 5 min at 70 °C. The initial de-
naturation stage was carried out at 95 °C for 7 min.
PCR products were digested with the restriction en-
zyme BsmAl at 37 °C overnight. In the presence of C
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Figure 1. Representative screening for the endothelial nitric oxide
synthase C786T polymorphism; 180-bp band, genotype TT; 120 &
60-bp band, genotype CC; 180, 120 & 60-bp bands, genotype CT

at nucleotide 786, the 180 base pair (bp) PCR prod-
uct is cleaved into two fragments of 120 and 60 bp.
The PCR products are separated on 8% acrylamid gel
(Figure 1).

The validity of this PCR-RFLP analysis was con-
firmed by direct sequencing of several PCR samples
with each genotype (Figure 2J.

Results

The CAD patient group had a higher prevalence of
hypertension, diabetes, smoking and family history
of premature CAD compared with the controls. The
patients also had higher body mass index (BMI), total
cholesterol, LDL and triglycerides levels. According
to our results, family history, hypertension, diabetes,
smoking, obesity, high total cholesterol, LDL and tri-

glycerides levels and low HDL significantly increased
risk of CAD.

Distribution of CC genotypes was around 100% be-
tween patients and control groups.

Discussion

Recently, several studies revealed that there were
various mutations on eNOS gene and these muta-
tions might be a risk factor for CAD, MI, and hyper-
tension. They also found that these polymorphisms
differed largely among races due to large differ-
ences in the linkage pattern of -786T/C, Glu298Asp,
and 4a/4b polymorphisms of eNOS among races. In
this study, we investigated the relationship between
T786C mutation of eNOS gene and CAD for first time
in the Iranian population.

Our results demonstrated no association between
C allele and CAD in the Iranian population.

A study carried out in Caucasian patients reported
that eNOS (T786C) gene polymorphism is a major
risk factor for CAD in this population [14]. Masafumi
Nakayama et al. showed that an association between
this gene polymorphism reduces the endothelial NO
synthesis and predisposes the patients with the mu-
tation to coronary spasm in a Japanese population
[12].

Ciftci et al. examination of a Turkish population in-
dicated significantly high frequency of eNOS -786C/C
genotype in acute coronary syndrome (ACS) patients
than in those of controls that indicated genotype as-
sociation between eNOS (786C/C) with ACS. In addi-
tion, the finding of significantly high frequency of T/T
genotype in the coronary heart disease (CHD] group
may support the relationship of CC genotype with
ACS without CHD [15].

CTCTTCCCTGGCTGGET GACCCTGCCTCAGCCCTAGTCTITCTGC TGACCTGCGGCCCCG GG AAGCGTGC GTCAL

Figure 2. A sample of sequencing result for
confirming eNOS genotyping. The vertical blue
line indicates the position of C786T SNP
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There are no more studies on this polymorphism in
other populations. Future studies should seek more
single nucleotide polymorphisms (SNPs] in our popu-
lation and create a panel of SNPs which can be used
as genetic risk markers.

In the present study, the eNOS C786T polymor-
phism seems to have no significant association with
the risk of CAD in our patients.
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Objective

Scheduled exercise programmes improve cardiovascular risk profile. However, long-term attendance in these
programmes is extremely low. In this study, we aimed to investigate the association between habitual daily activity
levels of the subjects and their cardiovascular risk profile with particular attention to blood pressure (BP) levels.

Materials and Methods

292 subjects were enrolled in the study. All of the subjects completed the International Physical Activity
Questionnaire. Their cardiovascular risk profile and BP levels were also recorded. Subjects were divided into 3
subgroups according to their weekly total metabolic equivalent count as low, moderate and high activity groups.
Comparison of these three groups with regard to cardiovascular risk status and BP levels was performed. The
effect of physical activity level on BP control was also assessed.

Results

The numbers of subjects with low, moderate and high exercise level were 154, 91 and 47 respectively. Two hun-
dred and thirty subjects were hypertensive and 105 of them had uncontrolled hypertension. The cardiovascular
risk status and BP levels did not differ among low, moderate and high activity groups. Among the hypertensive
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population, those with uncontrolled hypertension were significantly less active those with controlled hyperten-

sion.

Conclusion

Blood pressure control in this hypertensive population was found to be associated with their weekly physical activ-
ity levels. This finding is important to highlight the effects of daily lifestyles on cardiovascular outcomes.

Key words

Hypertension, physical activity, sedentary life, blood pressure control

Introduction

Economic development and modern technology have
simplified life for humanity. In the modern world, we
have reduced use of our muscles and generally re-
placed many of our basic functions with machines.
We invest much mental effort in how we can walk less
(escalators, elevators, conveyor belts, etc.).

Sedentary lifestyle is known to be related to hy-
pertension, hypercholesterolemia, atherosclerosis
and atherosclerosis-related cardiovascular diseases
[1]. Regular physical activity can reduce cardiovas-
cular risk. Some studies show the effect of physical
activity in reducing blood cholesterol levels and BP
[2,3]. Success of scheduled programmes and induced
physical activities has been demonstrated in previous
studies [4,5]. However, each person has different daily
physical activity in normal life and it is not well estab-
lished whether the BP levels differ according to daily
physical activity of individuals in the absence of any
scheduled programme.

Hypertension is one of the leading causes of
death in the world. Its prevalence in Turkey is 31.8%
[6]. Achieving optimal control of high BP is difficult.
Usually more than two drugs are needed to control
BP [7]. Among patients on antihypertensive therapy,
only 20% of patients have controlled BP. The ratio of
controlled BP in general population is only 8% [6].

In this cross-sectional study, we aimed to inves-
tigate whether the weekly physical activity status of
patients has an impact on BP control. Additionally,
we aimed to determine the physical activity status
and ratio of antihypertensive drugs usage in our geo-
graphical area.

Methods

The study was conducted in Balcova, Izmir, which is
an urban area at the western site of Turkey. A total
of 340 subjects were examined for this study; 190
of those through clinic visits and 150 through home
visits. After excluding ineligible subjects due to in-
adequate medical information, 292 subjects were

enrolled in the study. Home visits were conducted at
different times of a day. Cases for home visits were
selected from local elective lists via a random num-
bers method. Educated medical school students and
two investigators (Simsek MA, Kangil H) did home
visits. Hypertensive to normotensive volunteer ra-
tio was planned as 3/1. All subjects gave informed
consent and the study protocol was approved by our
Institutional Review Board.

Inclusion criteria:

¢ People older than 18 years old

» Hypertensive patients (according to the Seventh
Report of the Joint National Committee (JNC 7): mean
systolic BP2140 mmHg or mean diastolic BP>90
mmHg, or previously diagnosed and/or taking antihy-
pertensive drugs) [8].

Exclusion criteria:

e People with scheduled sportive programme

¢ Physical disability

e Answering the International Physical Activity
Questionnaire (IPAQ) inappropriately

e Active systemic disease

Blood pressure was measured according to the
JNC-7 recommendations with aneroid sphygmo-
manometer (Riester, Rudolf Reister GmbH&Co,
Jungingen, Germany). Validated short Turkish ver-
sion of IPAQ was used to measure weekly physical
activity [9]. Mean weekly physical activity was calcu-
lated as metabolic equivalent (MET) for each person.
Less than 600 MET was defined as low physical activ-
ity level; 600-1500 MET as moderate level; and, more
than 1500 MET as high level.

Statistical Analysis

SPSS statistical software (SPSS for Windows 15.0,
Chicago, IL, USA) was used for all statistical calcula-
tions. Continuous variables were given as mean + SD,
and categorical variables were defined as a percent-
age. Differences between groups were tested using
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one-way analysis of variance (ANOVA], t-test and x2
test when appropriate. Pearson correlation was used
to evaluate the association between the parameters.
Statistical significance was defined as P<0.05.

Results
230 hypertensive and 62 normotensive volunteers
were enrolled in this study. The mean age of total study
population was 56.5+13.5 (19-86). Among the entire
studied group, 154 (52.7%) were female; 59 (20.2%)
were diabetic; 101 (34.6%) were hyperlipidemic; and,
95 (32.5%) were active smokers. Mean body mass in-
dex (BMI] of the 292 subjects was 27.8+4.4 (16.5-41.0).
Both hypertensive and normotensive volunteers have
comparable physical activities but normotensive ones
were significantly younger and thinner (Table 1).

Hypertensive patients were divided into two groups
according to the presence of optimal BP control. One
hundred and twenty five patients with BP<140/90
mmHg were accepted as regulated and 105 patients
with BP>140/90 mmHg as unregulated. The regu-
lated group was younger than unregulated but the
difference was not significant. Weekly physical activ-
ity of regulated group was significantly higher than
unregulated. Regulated group has significantly lower
BMI than unregulated (Table 2).

Systolic and diastolic BP was analyzed for cor-
relation with weekly physical activity level. Both

Table 1. Physical activity, age and BMI of hypertensive
and normotensive volunteers

Hypertensive Normotensive P
(n=230) (n=62)
Physical activity (MET) | 995.7 + 1206.2 712.3£990.5 0.14
Age [years old) 59.1£12.0 47.1£14.8 <0.05
BMI (kg/m?) 284+ 4.4 258+ 4.0 <0.05

Table 2. Physical activity, age and BMI of regulated and
unregulated groups in hypertensive patients

Regulated Unregulated p
(n=125) (n=105)
Physical activity (MET) | 1099.4 + 1480.4 784.8 £ 732.6 <0.05
Age [years old) 57.7+12.7 60.7+10.9 0.053
BMI (kg/m?) 275+ 4.2 294+ 45 <0.05

Table 3. Correlation of systolic and diastolic blood
pressures with weekly physical activity

R P
Hypertensive patients (n=230)
Systolic BP [mmHg) -0.05 0.36
Diastolic BP (mmHg) -0.07 0.24
All cases (n=292)
Systolic BP [mmHg) -0.90 0.17
Diastolic BP (mmHg) -0.92 0.16

BP = blood pressure

Table 4. Systolic and diastolic blood pressures. Difference
between low, moderate and high physical activity groups

Low Moderate High P

All cases [n=292) (n=154) (n=91) (n=47)
Systolic BP (mmHg) | 132.3+16.7 [ 131.4+18.9 | 132.4+17.5 | 0.91
Diastolic BP (mmHg) | 78.6+10.9 | 79.5+9.9 | 77.5+11.8 | 0.58
Hypertensive (n=230) |  (n=120) (n=70) (n=40)
Systolic BP (mmHg) | 134.8+17.7 [ 135.3+19.5 | 133.9+16.8 | 0.93

Diastolic BP (mmHg) | 79.8+11.2 | 81.6+10.4 | 77.8+11.8 | 0.20
Normotensive (n=62) (n=34) (n=23) (n=5)

Systolic BP (mmHg) | 123.7£9.1 | 119.6+10.3 | 117.0+14.8 | 0.19
Diastolic BP (mmHg) | 74.6+8.6 73.5+5.7 70.4+7.1 0.50

BP = blood pressure

Table 5. Ratio of patients with regulated and unregulated
blood pressure between low, moderate and high physical
activity groups

Low Moderate High
(n=120) (n=70) (n=40)

54 (45%) | 33 (47%) 18 (45%) 0.95
66 (55%) | 37 (53%) 22 (55%) 0.95

Unregulated group
Regulated group

Table 6. Antihypertensive drug usage

Antihypertensive drugs Patients number [n=199)*

ACEI 30 (15.1%)
ACEI+D 13 (6.5%)
ARB 44:(22.1%)
ARB +D 38 (19.1%)
BB 69 (34.7%)
CCB 38 (19.1%)
ARB + CCB 6 (3.0%)
ACEl + CCB 1(0.5%)
D 9 (4.5%)
AB 4(2.0%)

* There was no patient with beta blocker + diuretic. Some patients
use more than one drug.

ACEI = angiotensin converting enzyme inhibitor;

D = diuretic;

ARB = angiotensin receptor blocker;

BB = beta blocker;

CCB = calcium channel blocker;

AB = alpha blocker

have opposite relations with weekly physical activity
level; however, the correlations were not significant
(Table 3).

The studied population was divided into 3 groups,
according to their weekly physical activity, as low,
moderate and high. There were no significant differ-
ences between groups in respect of systolic and dia-
stolic BP (Table 4). Among the hypertensive popula-
tion, the rates of controlled BP levels were also simi-
lar between groups (Table 5).

Antihypertensive drug usage was applicable in 199
of 230 hypertensive patients. The ratio of antihyper-
tensive drugs is shown in Table é. Sixty nine patients
were on beta-blockers and 130 were not. Patients
taking beta-blockers had less weekly physical activ-
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ity than others but the difference was not significant
(952.5£1191.3 vs. 1022.0+1221.8, P=0.70).

Discussion

This study examined the relation between BP and
weekly physical activity level obtained via IPAQ. There
was no significant difference between hypertensive
and normotensive volunteers with regard to their
physical activity status. However, in the hypertensive
group, physical activity level was found to be associ-
ated with BP control. Among hypertensive patients,
the ones with optimal BP control were significantly
more active than the patients with unregulated hy-
pertension.

We found that normotensive patients were sig-
nificantly younger than hypertensive. This was not
an unexpected finding as the prevalence of hyper-
tension increases with aging [6]. Although the BMl in
normotensive patients was significantly lower than in
hypertensive, their weekly physical activity level was
surprisingly low. It is speculated that, as human me-
tabolism gets slower with aging, the elderly people
who have higher BP, BMI, cholesterol, etc. try to ap-
ply the offered lifestyle changes, causing them to be
more active than they were.

When we focused on the hypertensive group, the
weekly physical activity level of patients with regu-
lated BP was significantly higher than of unregulat-
ed ones. Their BMI was significantly lower than un-
regulated patients, as expected. We have previously
demonstrated that arterial stiffness was associated
with resistant hypertension [10]. Arterial stiffness is
known to be a primary reason for increased cardiac
afterload and unregulated BP in the elderly. Shibata
and co-workers demonstrated that aortic stiffening
was not improved even after 1 year of progressive
endurance exercise training in elderly patients, while
left ventricular afterload was reduced [5]. Scheduled
exercise programmes can improve some cardiovas-
cular outcomes, but healthy aging can be related
more with basal physical activity status of person
than with scheduled exercise programmes. So we
think that, increased basal physical activity yielded a
better BP control probably due to an improvement in
arterial stiffness. Although sedentary behaviours are
closely associated with mortality, moderate-vigorous
physical activity does not fully mitigate cardiovascular
risks associated with sedentary life [1]. Our under-
standing is that, improvement of a sedentary lifestyle
via basic lifestyle changes could be more effective
than scheduled exercise programmes in decreasing
cardiovascular risks. The more that people increase

activity in their daily lives, the better their cardiovas-
cular risk profile. To make certain conclusions, opti-
mal energy expenditure via daily activities should be
defined more clearly [11].

When the whole studied population was divided
into 3 subgroups according to weekly physical activity
level as low, moderate and high, no significant differ-
ence was found between the groups with regard to
systolic and diastolic BP. The percentages of patients
with unregulated hypertension were also not statisti-
cally different among these 3 groups. Quantification
of physical activity level of the groups was achieved
according to a MET value criteria recommended by
IPAQ. However, categorizing the physical activity via
this classification may not be as valuable as the total
MET count. Celis-Morales and co-workers compared
the accelerometer and IPAQ. Although they found an
over-reporting of physical activity with IPAQ, many
data proved the validity of IPAQ [12].

In our population, beta-blockers and rennin-an-
giotensin system blockers were the most frequently
used antihypertensive drugs. Another interesting
finding of our study was that there was no significant
physical activity difference between the patients with
and without beta-blockers. Although beta-blocker
therapy is a well-known cause of decreased func-
tional status, this was not the case in our study group.

In conclusion, this study illustrates how minor
changes in sedentary lifestyles can cause better BP
control. It is not always mandatory to apply strict ex-
ercise programmes to improve the cardiovascular
risk profile. As long-term attendance to scheduled
physical training is extremely low among patients, it
is better to increase the physical activity level through
habitual alterations of patients” daily lives. For as-
sessment and quantification of the patients’ physical
activity level, IPAQ is a simple and valid tool. However,
it depends on the patient’s self-reporting and no de-
finitive threshold level exists to define if a patient is
physically active or not. More data are needed for op-
timal assessment of patients’ physical activity level
and for defining the targets.

Limitations

The parameters assessed in this study, other than
the measured BP levels, are based on patients self-
reporting. Almost half of the patients were evaluated
via clinical visits. Thus, a “white coat” effect cannot be
excluded in this population. The relatively small num-
ber of normotensive patients and mismatched basal
characteristics of the normotensive and hypertensive
patients can limit the accuracy of the comparison be-
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tween these groups with regard to their physical ac-
tivity status. However, this study was not designed for
such a distinct purpose and therefore we did not seek
to make the groups matched. In the hypertensive
population, BP control was evaluated according to the
measured BP levels. Variables, other than physical
activity status, were not considered when assessing
the level of BP control.
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Summary

A clinical analysis was conducted of a patient who developed infective endocarditis after percutaneous coronary
intervention with stenting of the right coronary artery. Despite a large amount of vegetation on the aortic valve (23
mm), it underwent a complete regression within 22 days. In addition, an interesting fact was the absence of prior
aortic valve lesions, suggesting iatrogenic aortic insufficiency developed in this patient, and infective endocarditis.
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Infective endocarditis is a dangerous and severe in-
flammatory disease of the endocardium with a sep-
tic course. The disease most commonly affects the
endocardium of modified valves and intracardiac de-
fects of the heart. In addition, in the literature there
are quite a lot of data on inflammatory changes of the
endocardium in the area adjoining implantable endo-
cardial electrodes [1]. Some interventional cardiolo-
gists believe that there is a possibility of developing
bacterial endocarditis immediately after an invasive
procedure, although there are limited conclusive data
on this assumption in the available sources of litera-
ture [2]. There is some evidence that bacterial endo-
carditis involves unaffected heart valves [3]. In this re-
gard, this case may be of some clinical and scientific
interest.

Patient M, 61 years old, was admitted to the
Cardiology Department of the Central Hospital of
Oilmen (CHO) on 4 August 2012, complaining of fever,
malaise, general weakness, pain in the lower back
and left knee. Twenty years ago, during prophylac-
tic examination in the Scientific-Research Institute of
Cardiology named after J.Abdullayev, Baku, Azerbaijan,
pathological changes in electrocardiogram (ECG) in
the form of negative T waves (v1-v4) were found. The
veloergometry conducted at the time had negative re-
sults, negative T waves in the ECG during exercise,
which underwent reversion and became positive. The
tolerance to the load was high, no subjective sensa-
tions during the test were observed. There were no
echocardiographic signs of structural changes in
the heart and valves. All that time, the patient main-
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tained daily activity. His work had often been associ-
ated with physical exercise, without any discomfort in
the heart. Two years ago, he first experienced a rise
in blood pressure (BP) up to 180/100 mmHg. He was
prescribed a fixed-dose maintenance therapy with
lisinopril and hypothiazide after consultation at the
Scientific-Research Institute of Cardiology. After this
prescription, his condition was stable for a long time
and BP readings remained within the target values.
Once a year, the patient had a medical check-up in the
Outpatient Department of the CHO.

Three months earlier, 11 May 2012, after emotion-
al stress, the patient felt a searing pain in the chest,
weakness, periodical cold sweat with an episode of
short-term loss of consciousness. Due to the progres-
sive deterioration, he was admitted to the Cardiology
Department of the CHO with a diagnosis of develop-
ing acute lower myocardial infarction. X-ray exami-
nation showed a moderate expansion of the heart’s
shadow to the left. Echocardiogram revealed that
systolic and diastolic dimensions and function of the
left ventricle (LV) were normal; there was a moderate
concentric LV hypertrophy. Laboratory tests detected
the dynamics of troponin | going from 0.44 ng/mL to
10.19 ng/mL. Other indicators of the laboratory and
instrumental methods were normal. During coronary
angiography he was diagnosed with coronary subtotal
occlusion of the right coronary artery, and stenting of
infarct-related coronary artery was conducted. Three
days later, he had a sub-febrile temperature, which
normalized on the fourth day after intramuscular in-
jection of ceftriaxone 1.0g per day. The patient was
discharged from hospital in satisfactory condition a
week after admission.

In spite of regular check-ups in the Outpatient
Department of the CHO, after 1.5 months, 4 July 2012,
his temperature started to rise, increasing to 38.8°
C accompanied by strong chills. A total blood test
showed increased erythrocyte sedimentation rate to
66 mm/h, C-protein levels to 39.8 mg/L (normal <3.1
mg/L), moderate monocytosis and anemia. Repeat
blood cultures for sterility were negative. An ECG
showed signs of myocardial infarction in the form
of scarring of the lower wall of the LV myocardium.
X-ray examination of the chest did not show any pa-
thology, there was a slight enlargement of the heart
to the left. An ultrasound examination of the inter-
nal organs: the liver, gallbladder, pancreas, urinary
bladder and prostate showed that everything was in
normal range; the kidneys had visible salt crystals.
Echocardiography: systolic and diastolic dimensions

and systolic function of LV were normal; ejection frac-
tion - 60%; segmental function of LV walls - normal,;
aortic valve cusps had visible small single vegetation.
The patient was re-admitted to the CHO with a diag-
nosis of subacute infective endocarditis. Despite the
conducted forced comprehensive treatment with ad-
equate doses of antibiotics, the vegetation on the aor-
tic valve was progressively increasing and, by the 12th
day, it reached 23 mm. This size of vegetation persist-
ed up to 20 days, but then regression to 17 mm was
recorded on day 25, 14 mm on day 28, and 7.5 mm on
day 34 of the treatment (Figure 1). Contractile function
of the myocardium and the size of the heart cham-
bers during inpatient treatment remained within nor-
mal limits, although the echocardiography had signs
of moderate aortic valve insufficiency of Il degree.
Echocardiography, performed on the 42nd day of inpa-
tient treatment, showed a dense calcified area on the
site of vegetation. The patient was discharged home
in a satisfactory condition. Over two weeks he con-
tinued to take rifampicin and fluconazole. Currently,
his condition is satisfactory and his ability to work has
been completely restored. Ventricular extrasystoles
of Il graduation (according to Lown classification) are
periodically observed. Hemodynamic signs of aortic
valve insufficiency of Il degree can still be seen on
echocardiography. He takes regularly statins, aspirin,
clopidogrel, ACE inhibitors, amiodarone, and has pe-
riodical check-ups in the Outpatient Departments of
the CHO and Scientific-Research Institute of Cardiology
named after J.Abdullayev.

The above data suggest that the patient has no pre-
vious signs of aortic insufficiency, as he repeatedly
underwent complete preventive examination prior to
the disease. According to the patient’s history, he suf-
fered from rheumatism in his youth, but the previous
echocardiographic studies had not detected the pres-
ence of valvular heart disease, including aortic insuf-
ficiency. An interesting fact is that the LV dimensions
remained in normal range, which is not typical for the
long-term pre-aortic regurgitation; in other words,
the problems emerged immediately after percutane-
ous coronary intervention (PCI). We can assume that
PCI has contributed to traumatic injury of the aortic
valve cusps and the appearance of moderate regur-
gitation of blood from the aorta, which was seen on
echocardiography as aortic valve insufficiency of I
degree. The genesis for the temperature (37-38°C),
which appeared on the third day after PCl and lasted
for 5 days, is not clear. The temperature became nor-
mal only after parenteral administration of the anti-
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biotic. It is possible that during the procedure infec-
tion was primarily localized on the injured aortic valve
cusp.

Thus, the analysis of this clinical case suggests
the development of iatrogenic infective endocarditis.
Perhaps such clinical situations require much closer
analysis. If there is a need for an invasive interven-
tion, interventional cardiologists should consider the
potential for development of such complications.

References
1. Habib G, Hoen B, Tornos P, et al. The Task Force on the

Prevention, Diagnosis, and Treatment of Infective Endocarditis

of the European Society of Cardiology (ESC). Guidelines on
the prevention, diagnosis, and treatment of infective en-
docarditis (new version 2009) [Internet]. [place unknown]:
Oxford University Press; 2009. p. 2369-2413. Available from:
http://escardio.org/guidelines-surveys/esc-guidelines/

GuidelinesDocuments/guidelines-IE-FT.pdf

. Friedman ND, Kaye KS, Stout JE, et al. Health care-associated

bloodstream infections in adults: a reason to change the ac-
cepted definition of community-acquired infections. Ann Intern
Med. 2002;137:791-797.

. Hoen B, Alla F, Selton-Suty C, et al. Changing profile of infec-

tive endocarditis: results of a 1-year survey in France. JAMA.
2002;288:75-81.



Lo )
& = 4’& International Heart
s e and Vascular Disease Journal ¢ Volume 2, Number 2, February 2014
E) g
., o
%y > Journal of the Cardioprogress Foundation

Guidelines for authors

International Heart and Vascular Disease Journal
Requirements for Submission and Publication

The requirements for submission and publication in the International Heart and Vascular Disease Journal
are based on the ‘Uniform Requirements for Manuscripts Submitted to Biomedical Journals’, developed by the
International Committee of Medical Journal Editors (ICMJE), which can be found at www.ICMJE.org

These requirements form the basis for relations between the Editors of the International Heart and Vascular
Disease Journal, further called “the Editors”, and an author who submits a manuscript for publication, further

called “the Author”.

The International Heart and Vascular Disease Journal publishes reviewed articles that cover all aspects of
cardiovascular diseases, including original clinical research, experimental research with clinical relevance, re-
views on current problems in cardiology, and clinical case studies. Usually 4 issues are published annually (one

issue every 3 months).

This is an open access journal, which means that all content is freely available without charge to the user or
his/her institution. Users are allowed to read, download, copy, distribute, print, search, or link to the full texts of

the articles in this journal without asking prior permission from the publisher or the author. This is in accordance
with the Budapest Open Access Initiative (BOAI) definition of open access.

1. Submission requirements and
publishing policy

1.1. A manuscript should be submitted to the following
e-mail address: submissions.ihvdjl@gmail.com

Editorial Office tel.: +7(965) 236-16-00

1.2. A manuscript is accepted for further consideration
only if the manuscript, or any substantively similar ver-
sion, has not been submitted to and published in any other
journal, or disseminated via any other media, such as the
Internet.

1.3. The Author, submitting the manuscript to the Editor,
assigns the Editor to publish it. The Editors have the right
to incorporate within the manuscript any illustrated or text
material, including advertisements. The Editors may allow
third parties to put such content into the manuscript.

1.4. Submission of the manuscript to the Editors implies
that the Author agrees to transfer the exclusive property
rights for the manuscript and other objects of the copyright,
like photos, drawings, graphics, tables, etc., to the Editors.
The Editors obtain the right to reproduce (partly or fully) all
the content submitted, including objects of the copyright,
in press and on the Internet; to distribute; to translate the

manuscript and other provided content into any language;

to export and import copies of the issue where the article
of the Author was published; and to revise the manuscript.

1.5. The Author transfers the rights specified in claus-
es 1.3 and 1.4 to the Editors without any time limitations
or territory restrictions, including the territories of the
Russian Federation.

1.6. The Editors have the right to transfer the rights re-
ceived from the author to a third party or to prohibit any use
of materials published in the journal by a third party.

1.7. The Author guarantees that he or she holds the
copyright to all materials submitted to the International
Heart and Vascular Disease Journal. In case of violation
of this guarantee by the Author and consequent claims to
the Editors, the Author is obliged to settle all the claims at
his/her own expense. The Editors are not responsible for
copyright violation by the Author.

1.8. The Author retains the right to use the published
material or its parts for personal use, including scientific
and educational purposes. The Author retains the right to
publish extracts from the published material or its parts
in other journals, on the condition that reference is made
to the original publication in the International Heart and
Vascular Disease Journal.



Guidelines for authors

39

1.9. The copyright is considered transferred to the
Editors once confirmation has been sent to the author
confirming the manuscript has been accepted for publica-
tion.

1.10. Reprinting of an article published in the
International Heart and Vascular Disease Journal by third
parties is only permitted with written permission from the
Editors. If permission is granted, reference to the issue of
the International Heart and Vascular Disease Journal in
which the article was published and to the year of publica-
tion is obligatory.

1.11. The Editors are obliged to provide the Author with
one copy of the issue in which the article is published. The
Author(s) should provide his/her full postal address(es) in-
cluding post codels) at the end of the manuscript.

1.12. Manuscripts may be reviewed by independent ex-
perts. Manuscripts which are reviewed will be reviewed on a
double blind basis: Authors will not know the identity of re-
viewers and reviewers will not know the identity of Authors.
The name of the institution where an Author works or con-
ducts research also remains confidential. The reviewer(s)
comments and opinions will be sent to the Author and the
Author invited to make any changes and/or corrections. In
the case of an Author not returning changes and/or cor-
rections to the Editors by an agreed date, the Editors have
the right to make their own changes and/or corrections,
or permit changes and/or corrections suggested by the
reviewers, or to refuse to publish the manuscript. Editing,
shortening and correction of the manuscript, and changes
to a graph, picture or table design are made in order they
comply the format and standards of the International Heart
and Vascular Disease Journal.

1.13. The Editors are not responsible for the accuracy of
information presented in the manuscripts.

1.14. The Editors recommend that submitted manu-
scripts conform with the ‘Uniform Requirements for
Manuscripts Submitted to Biomedical Journals’, developed
by the International Committee of Medical Journal Editors
(ICMJE), and available on the International Heart and
Vascular Disease Journal website www.cardioprogress.ru,
in the ‘For Authors’ section.

1.15. Adhering to the standards outlined in this docu-
ment will lead to faster reviewing, editing, and publishing of
manuscripts accepted for publication. Manuscripts submit-
ted outside the standards on design and formatting for this
journal may not be accepted by the Editors.

2. General recommendations for
submission of original scientific works

2.1. The Editors recommend that results of randomized
controlled trials conform to the ‘Consolidated Standards
of Reporting Trials’ (CONSORT) guidelines. Information on

these standards are available on the CONSORT website:
www.consort-statement.org

2.2. A manuscript should be typed using the Times New
Roman font (12 points, double spacing; with 2 cm at the top,
bottom, left and right margins). The length of a manuscript,
including references, schedules, drawings and tables,
should not exceed 12 standard typewritten pages (1 page
is 1800 letters or symbols, including spaces). A case study
should not exceed 6 standard pages. Reviews and lectures
should not exceed 25 standard pages.

2.3. Manuscripts should be organized as follows: 1) title
page; 2) structured summary and keywords; 3] list of ab-
breviations; 4] text; 5) acknowledgements (if applicable);
6) references; 7) names and legends of pictures, tables,
graphics, and photocopies in the order they appear in the
manuscript; 8) drawings, tables, graphics, and photocopies
should be submitted on separate pages in the order they
appear in the manuscript. Numeration of pages should be-
gin from the title page.

2.4.1f the manuscript contains pictures, tables, graphics,
or photocopies that have been published previously, refer-
ence to the author(s) and publication is necessary. It is the
Author’s responsibility for determining whether permission
is required for the duplication of material, and for obtaining
relevant permission.

2.5. Manuscripts based on reviews of original research
works should contain the following sections: Introduction
(reflecting the urgency of a problem and research goals);
Material and methods; Results; Discussion of the obtained
results and Conclusion. The text should be clear, brief and

without repetition.

3. Publication of uncontrolled trials results

3.1. An uncontrolled trial is a research without a control
group.

3.2. Manuscripts based on uncontrolled trials results
will be accepted for publication in the 'Practical Experience’
column only if the uncontrolled design of the study is de-
scribed in the Material and methods and Discussion sec-
tions. It is important not to exaggerate the significance of
results in the Conclusion’ section.

4. Ethical aspects

4.1. Trials should be conducted in accordance with
principles of “good clinical practice”. Participants of a
trial should be informed about the purpose and main
aims of the trial. They must sign to confirm their written
informed consent to participate in the trial. The «Material
and methods» section must contain details of the process
of obtaining participants informed consent, and notifica-
tion that an Ethics Committee has approved conducting
and reporting the trial. If a trial includes radiological



40

Guidelines for authors

methods it is desirable to describe these methods and
the exposure doses in the «Material and methods» sec-
tion.

4.2. Patients have the right to privacy and confidential-
ity of their personal data. Therefore, information contain-
ing pictures, names, and initials of patients or numbers of
medical documents should not be presented in the materi-
als. If such information is needed for scientific purposes, it
is necessary to get written informed consent from the re-
search participant (or their parent, their trustee, or a close
relative, as applicable) prior to publication in print or elec-
tronically. Copies of written consent may be requested by
the Editors.

4.3. Animal trials must conform to the ‘International
Guiding Principles for Biomedical Research Involving
Animals’, adopted by the Council for International
Organizations of Medical Sciences (CIOMS] in 1985.

5. Authorship

5.1. Each author should significantly contribute to the
work submitted for publication.

5.2. If more than 4 authors are indicated in the author’s
list, it is desirable to describe the contribution of each author
in a covering letter. If the authorship is attributed to a group
of authors, all members of the group must meet all criteria
for authorship. For economy of space, members of the group
may be listed in a separate column at the end of the manu-
script. Authors can participate in the submitted manuscript
in the following ways: 1) contributing to the concept and re-
search design or analyzing and interpreting data; 2] substan-
tiating the manuscript or checking the intellectual content;
3) providing final approval for the manuscript. Participation
solely in collection of data does not justify authorship (such
participation should be noted in the Acknowledgements sec-
tion). Manuscripts should be submitted with a covering letter
containing the following information: 1) the manuscript has
not been submitted to any other media; 2) the manuscript has
not been published previously; 3) all authors have read and
approved the manuscript’'s content; 4) the manuscript con-
tains full disclosure of any conflict of interests; 5) the author/
authors confirm responsibility for the reliability of the materi-
als presented in the manuscript. The author responsible for
the correspondence should be specified in the covering letter.

6. Conflict of interests/financing

6.1. It is desirable for authors to disclose (in a covering
letter or on the title page) any relationships with industrial
and financial organizations, which might be seen as a con-
flict of interest with regard to the content of the submitted
manuscript. It is also desirable to list all sources of financ-
ing in a footnote on the title page, as well as workplaces of
all authors (including corporate affiliations or employment].

7. Manuscript content

7.1. Title page

7.1.1. It should include the name of the article (in capi-
tal letters); initials and last names of the authors; the full
name of the institution which supported the manuscript,
together with the city and country, and full mailing address
with postal code of that institution.

7.1.2. A short title of the article (limited to 45 letters or
symbols).

7.1.3. Information about the authors, including full
names (last name, first name, patronymic name, if appli-
cable; scientific degrees and titles, positions at main and
secondary jobs, including corporate posts).

7.1.4. Fullname, full postal address, e-mail address, and
telephone number of the “Corresponding author” who will
be responsible for any contact with the Editors.

7.1.5. The manuscript (or the covering letter]) should be
signed by all authors.

7.1.6. It is desirable to provide information about grants,
contracts and other forms of financial support, and a state-

ment about any conflict of interests.

7.2. Summary

7.2.1. Summary (limited to 300 words) should be at-
tached to the manuscript. It should include the full title of
the article, last names and initials of the authors, the name
of the institution that supported the manuscript, and its full
postal address. The heading of the summary should contain
the international namel(s) of any drugl(s) mentioned.

7.2.2. Original studies summary should contain the fol-
lowing sections: Aim, Material and methods, Results, and
Conclusion. The summary of a review should provide the
main themes only. A manuscript must contain all data pre-
sented in the summary.

7.2.3. 5-6 keywords of the article should be given at the
end of the abstract.

7.3. List of abbreviations and their definitions

7.3.1. To conserve space in the journal, up to 10 ab-
breviations of general terms (for example, ECG, ICV, ACS])
or names (GUSTO, SOLVD, TIMI) can be used in a manu-
script. List of abbreviations and their definitions should
be provided on a separate page after the structured sum-
mary (for example, ACS - aortocoronary shunting). Only
words generally accepted in scientific literature should
be used.

7.4. Text

7.4.1. Original studies should be structured as follows:
Introduction, Material and methods, Results, Discussion
and Conclusion.
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7.4.2. Case studies, reviews and lectures may be un-
structured, but it is desirable to include the following
paragraphs: Discussion and Conclusion (Conclusions and
Recommendations).

7.4.3. Please, use international names of drugs in the
title. Exceptions are possible when use of trade names is
well-founded (for example, in studies of bio- or therapeutic
equivalence of drugs). It is possible to use a trade name in
the text, but not more than once per standard page (1800
symbols including spaces).

7.4.4. You must provide titles and subtitles in the sec-
tions: Methods, Results and Discussion. Each reference,
image or table should be numbered and specified in order
of appearance in the text.

7.4.5. All units of measurement should be provided ac-
cording to the International System of Units (Sl) system. No
abbreviations, except standard abbreviations of chemical
and mathematical terms, are acceptable.

7.4.6. Each image, chart, table, photo, and reference
must be indicated in order of appearance in the text.

7.4.7. References in the text must be numbered in Arabic
figures, and provided in square brackets.

7.5. Statistics

7.5.1. All submitted materials may be revised to ensure
relevance and accuracy of statistical methods and statisti-
cal interpretation of results. The Methods section should
contain a subsection with detailed description of statistical
methods, including those used for generalization of data;
and of methods used for testing hypotheses (if those are
available). Significance value for testing hypotheses must
be provided. Please indicate which statistical software was
used to process results and its version if you use more
complex statistical methods (besides a t-test, a chi-square,

simple linear regression, etc.).

7.6. Acknowledgements
7.6.1. The Acknowledgements section or Appendix
should not exceed 100 words.

7.7. References

7.7.1. Please use separate sheets and double spacing
for the list of references. Give each source a consecu-
tive number starting on a new line. The list of references
should be structured in order of citation. Use /Index Medicus
to search for abbreviations of the names of journals.

7.7.2. All documents referred to in the text, should be
included in the list of references.

7.7.3. The list of references should not include any dis-
sertations, theses published more than two years ago, or
information that is impossible to check (local conference

materials, etc.). If material is taken from a thesis, please,
mention that in brackets — (thesis).

7.7.4. 1t is desirable to refer to periodicals with a high
impact factor, if possible.

7.7.5. In order to increase the citing of authors, trans-
literation of sources in non-English languages are made
in the International Heart and Vascular Disease Journal
using official coding. Names of authors and journals are
transliterated by means of coding, and semantic translit-
eration (translation) is used for the titles of articles. If a
source has an original transliteration, the latter is used.
The Editors will be grateful if authors provide the translit-
erated variant of the list of references. You can use online
services: http://translit.ru for making transliteration.

7.7.6 Authors are responsible for the accuracy of infor-
mation provided in the list of references.

7.7.7 The list of references should conform to the format
recommended by the American NationalInformation Standards
Organization (NISQ), accepted by the National Library of
Medicine (NLM) for its databases (Library’s MEDLINE/Pub
Med database) and updated in 2009. Authors should use the
official site of the NLM: http://www.nlm.nih.gov/citingmedi-
cine to find recommended formats for the various types of
references. Examples of references provided in accordance
with the NLM recommendations are given below:

Periodicals

Go AS, Hylek EM, Phillips KA, et al. Prevalence of di-
agnosed atrial fibrillation in adults: national implica-
tions for rhythm management and stroke prevention:
the Anticoagulation and Risk factors in Atrial Fibrillation
(ATRIA) Study. JAMA. 2001,285(18):2370-5.

Sources in non-English languages with
transliteration:

Baevskiy RM, lvanov GG, Chireykin LV, et al. Analiz varia-
belnosti serdechnogo ritma pri ispolzovanii razlichnykh ele-
ktrokardiograficheskikh sistem (metodicheskiye rekomen-
datsii) [Analysis of heart rate variability using different 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.
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 comma should not be put between the name of the journal
and the year of its release. After the year of release a semi-
colon is put without a space, then a colon follows the volume
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number, and finally page numbers are given. There are no in-
dications like "volume”, "N®”, “pages”.

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 au-
thors, 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 non-English languages with
transliteration:

Belenkov YuN. Kardiomiopatii [Cardiomyopathies]. In.:
Chazov El, Belenkov YuN., editors. Ratsionalnaya farma-
koterapiya serdechno-sosudistykh zabolevaniy: Rukovodstvo
dlya praktikuyushchikh vrachey [Rationale for drug therapy
of cardiovascular diseases: A guide for medical practitio-
ners]. 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 non-English languages with transliteration:
Shlyakhto EV, Konradi AO, Tsyrlin VA. Vegetativnaya
nervnaya sistema i arterialnaya gipertenziya [The auto-
nomic nervous system and hypertension]. St. Petersburg
(Russia): Meditsinskoe izdatelstvo; 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 drawings
7.8.1. Diagrams, charts, and drawings should be sub-
mitted electronically in the following formats: «<MS Excel»,

«Adobe Illustrator», «Corel Draw» or «MS PowerPoint».
Diagrams, charts, and drawings 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 appropriate, please identify places in the
text where you wish graphics, drawings and graphs to be
inserted.

7.8.2. Photographs must be submitted electronical-
ly with a 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 col-
umns 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; per-
centiles 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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