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Editor’'s Welcome

Dear colleagues!

In the 19th issue of the International Heart and Vascular Disease Journal, there

are the leading article, original and review articles, the expert opinion section and
the report on the results of the ESC Congress 2018.

The “Leading article” section includes a work of a group of American scientists dedicated to the treatment of cardiovas-
cular disease in cancer patients with thrombocytopenia. In particular, the pathophysiological aspects of cancer-associated
thrombocytopenia and treatment tactics of such patients with coronary heart disease are reviewed.

The “Original articles” section includes two articles. In the first one the author from Egypt studied the safety of ticagrelor
administration in post fibrinolysis patients who had myocardial infarction with ST elevation. This study included 200 patients.
According to the author’s opinion, in patients below 75 years, delayed prescription of ticagrelor 2h after fibrinolysis was not
less safe than administration of clopidogrel in terms of thrombolysis-associated bleeding of various severity. The second
article was dedicated to detection of clinical and laboratory characteristics of arterial hypertension in patients with chronic
kidney disease, stage 5. For this reason, 248 patients on maintenance hemodialysis therapy were involved in this study. It was
observed that long-term duration of dialysis is associated with an increase in the number of patients with arterial hypoten-
sion. In addition, it was found that 24h-blood pressure monitoring parameters correlated with electrolyte balance impair-
ment and nitrogen metabolism.

The review article of Professor Mekhman N. Mamedov discusses the dynamics of main risk factors and cardiovascular
diseases in Europe. It also analyses the organization of cardiologic medical service and the fight against cardiovascular dis-
eases in Russia. The second article made by Russian authors reviews the characteristics of vascular elasticity, approaches
to its evaluation and their prognostic meaning. It included data on the possibility of using these parameters for evaluation of
cardiovascular risk and therapy control in different categories of patients.

The “Expert opinion” section presents the analytic material prepared by the leading Russian scientists and dedicated to
the main positions of the European guidelines on anticoagulant therapy in patients with atrial fibrillation.

Traditionally, our journal reviews the results of clinical studies presented at major scientific events. In this issue we pub-
lish the report on the annual Congress of the European Society of Cardiology that was held in Munich (Germany) on August
25-29, 2018.

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

and opinions about problems, treatment and prophylaxis recommendations.

Rafael G. Oganov
Editor-in-Chief

President of the “Cardioprogress” Foundation
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Abstract

Cardiovascular disease and cancer are two of the leading causes of death worldwide. Although these disease pro-
cesses are separate, they share a number of common risk factors. With millions of cancer survivors, the preva-
lence of coronary artery disease in cancer patients will continue to increase. Chemotherapy/radiation therapies
carry a risk of cardiotoxicity and accelerated atherosclerosis. Hence, management of acute coronary syndrome
[ACS] in this subset of cancer patients is challenging. There are limited established management strategies to
address the management of ACS in cancer patients.

Thrombocytopenia in cancer patients presenting with ACS complicates the management of ACS requiring in-
tervention, dual antiplatelet therapy, and stent placement. Randomized trials are lacking in these patients. The
complexity of managing patient with malignancy who is concurrently suffering from ACS and thrombocytopenia
requires attention to management of these patients. This review article intends to highlight the pathophysiology
of cancer- related thrombocytopenia and management of these patients with coronary artery disease.
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Introduction

Cardiovascular disease and cancer are two of the
most common causes of mortality in the United
States (1). Common risk factors for cardiovascular
disease are also established predisposing factors
for developing cancer including hypertension, hy-
perlipidemia, smoking, and family history, placing
a large portion of the population at risk for these
two major causes of morbidity and mortality [1].
Often overlooked are the short- and long-term ef-
fects of cancer treatment on cardiovascular disease.
Cancer-related thrombocytopenia, either acute or
chronic, poses a challenge in the management of
coronary artery disease (CAD]. Despite advances in
the management of acute coronary syndromes (ACS])
and chronic CAD including drug-eluting stents and
dual antiplatelet therapy (DAPT], altered physiology
and limited data in cancer patients lead to manage-
ment dilemmas, especially with respect to thrombo-
cytopenia. Thrombocytopenia not only increases the
risk of bleeding, but also changes the hemodynamic
milieu to promote a prothrombotic state due to the
properties of platelets in thrombocytopenia. With
the aging population and rising prevalence of can-
cer patients and survivors, the implications of che-
motherapy and radiation therapy-induced throm-
bocytopenia on cardiovascular disease need to be
understood. This review will discuss the pathophysi-
ology of CAD in cancer patients with thrombocyto-
penia, the identification of cancer patients at risk
for thrombocytopenia and CAD, and management
strategies for ACS and CAD in cancer patients with
thrombocytopenia.

Tissue factors
Minflammatory Cytokines
Proangiogenic factors
Tumor microparticles

Blood clotting activation

Platelet activation

Fibrin fromation
Tumor Cells

Molecular Mechanisms of Ischemia in
Cancer Patients with Thrombocytopenia
Platelets are the first responders to any acute in-
juries. They play a major role in pathogenesis of
thrombosis and ischemic events through activation,
aggregation, and degranulation. The activation se-
quence starts as circulating platelets come in contact
with exposed collagen fibers of injured endothelium
or extracellular matrix of tumor cells [2]. Once ac-
tivated, degranulation of platelets releases adhesion
molecules, coagulation factors, fibrinolytic factors,
growth factors, and pro-inflammatory factors [2].
Factors such as thromboxane A,, thrombin, and ad-
enosine diphosphate recruit additional platelets and
lead to formation of thrombus as surface receptors
of the platelets form bonds and aggregates. Cancer
cells regulate these mechanisms in a similar way by
releasing prothrombotic factors like thrombin, tis-
sue factors, and prostaglandin E,. Hence, the risk of
thrombosis in cancer patients is even greater.
Thrombocytopenia and prothrombotic states in
cancer are well known. Most malignant cells dis-
seminate hyperactive reticulated platelets [3], tissue
factor, and procoagulant factors [4, 5] which regulate
the formation of thrombus (Figure 1). The incidence
of arterial thromboembolism is higher within the first
six month of diagnosis of cancer [6]. The pathophysi-
ologic mechanism of thrombus formation due to ac-
tive malignancy is known, but the formation of throm-
bosis in the setting of acquired thrombocytopenia in
cancer patients remains a poorly understood topic.
Evidence of accumulated tissue factors within fibrin-
platelet thrombi [7, 8] and activation of the extrinsic

Platelet microparticles
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Figure 1. Tumor cells release various pro-coagulopathic particles, which enhance the extrinsic and intrinsic pathways, eventually
increasing the risk of thrombus formation. This can occur both in the local vicinity and in the systemic circulation.
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pathway via granules of malignant promyelocytes [8]
in patients with acute promyelocytic leukemia sup-
port that severely thrombocytopenic patients are also
susceptible to hypercoagulability.

Thrombocytopenia by definition is a reduced plate-
let count which does not protect against forming
thrombus. The microvascular hemostasis and the
properties of platelets are vastly affected in throm-
bocytopenia. It can be stated that the vulnerability of
thrombus formation is due to the hypercoagulability
microparticles of malignancy and the altered prop-
erties of platelets in acquired thrombocytopenia.
Arterial thrombus is largely platelet rich, and hence
understanding the properties of platelet in cancer
state is important [9]. Chronic thrombocytopenia in-
creases the amount of megakaryocyte production,
and results in larger platelets [10]. These large plate-
lets tend to have higher thrombotic potential and
may predispose to acute cardiac events [11, 12]. In
the event of a ruptured atherosclerotic plaque, these
platelets are subject to high shear forces, thereby
promoting adhesion and thrombus formation [13].
Furthermore, prothrombin, fibrinogen, factor V, and
factor VII, all of which participate in the coagulation
cascade [2], are noted to be elevated in patients with
ACS and thrombocytopenia [14, 15]. Hence, platelet
function rather than the absolute platelet count is a
driving factor in the development of ACS in cancer pa-
tients with thrombocytopenia.

Mechanisms of Chemotherapy and
Radiation-Induced Ischemic Heart Disease
Many chemotherapeutic agents have been identi-
fied in developing ischemia and arterial thrombosis.
Chemotherapy alters cardiovascular infrastructure
through remodeling of the microvasculature archi-
tecture by direct vascular toxicity and cellular dam-
age, which can result in CAD, ACS, stroke, heart fail-
ure, and arrhythmias. Angiogenesis inhibitors, alkyl-
ating agents, antimetabolites, and antimicrotubules
are known to cause cardiovascular toxicities through
endothelial dysfunction, platelet aggregation, re-
duced levels of nitrous oxide, elevated levels of reac-
tive oxygen species, and vasospasm [16].

One of the many unwanted side effects of chemo-
therapyisacquiredthrombocytopeniawhich also con-
tributes to myocardial ischemia. Thrombocytopenia
predisposes patients with CAD to ischemic events
within 30 days [17, 18]. Table 1 lists some of the com-
mon chemotherapeutic agents known to cause myo-
cardial ischemia and thrombocytopenia.

Table |. Chemotherapeutic agents associated with
myocardial ischemia and thrombocytopenia

Chemotherapeutic

Agent Uses

Squamous cell of head and neck, bladder,
cervical, ovarian, testicular, mesothelioma.

Renal cell, gastrointestinal stromal tumor,
pancreas tumor

Cisplatin [19-21]

Sunitinib [22, 23]

Pozapanib [24, 25] | Renal cell, soft tissue sarcoma
Nilotinib [26-28]
Ponatinib [29, 30]

Capecitabine
[31, 32]

5-Flourouracil and | Colorectal, pancreas, gastric, breast,
Sorafenib [33, 34] |squamous cell cancer of head and neck

Chronic Myeloid Leukemia

Chronic Myeloid Leukemia

Colorectal, breast cancer

Radiation therapy is used in approximately 50% of
cancer patients [35]. The site and doses of radiation
are significantly linked to developing cardiac disease.
For example, childhood cancer survivors who received
high doses of radiation are at high risk of developing
heart disease [36]. Increased cardiac mortality has
been associated with left- sided breast cancer radia-
tion as opposed to right-sided breast cancer [37, 38].
The most common manifestations of radiation-in-
duced heart disease include accelerated atherosclero-
sis, and adverse myocardial remodeling. The onset of
these complications is usually observed more than a
decade after therapy. However, some of these changes
can be noted within days of radiation exposure [39,
40]. lonizing radiation helps in cancer eradication by
inflicting cellular injury and distorting numerous mo-
lecular processes (Figure 2). The cellular membrane
disruption leads to an unopposed release of various in-
tracellular factors including procoagulants and tissue
factors with often wide spread complications includ-
ing progression of cholesterol plaques, inflammation,
thrombocytopenia, thrombosis, and fibrosis [35].

Management of Stable CAD in Cancer
Patients
The onset of CAD is multifactorial in cancer patients.
In addition to the heightened risk of CAD in cancer
patients’ due to a systemic biochemical imbalance
of hemostasis, chemotherapy and radiation therapy
themselves can both cause and worsen ischemia.
Vasospasm, endothelium damage, and oxidative
stress in cancer patients undergoing therapy are
the culprit factors of developing CAD [16]. Coronary
events have been reported to occur two years prior
to the time of cancer diagnosis [41] and within a few
months of diagnosis [42].

The goal in treating patients with CAD and cancer
is to improve survival and quality of life. Identifying
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Figure 2. Radiation causes thickening of the arterial lining, eventually provoking atherosclerosis. The cellular damage by ionizing radiation
also alters major biochemical pathways and releases micro-granules which have propensity to active coagulation pathways.

patients with increased risk of developing CAD is
the crucial part of early detection and management
of stable CAD. For example, adult survivors of child-
hood malignancies, breast cancer survivors are as-
sociated with late presentation of heart disease [35,
43]. These high-risk patients should be screened an-
nually. Further screening with electrocardiography,
echocardiography, or stress testing should be utilized
based on expert consensus [44]. A collaborative team
including a cardiologist and oncologist would provide
an individualized approach in managing these pa-
tients.

In addition, other cardiovascular risk factors
such as hypertension, obesity, and smoking should
be identified and promptly treated. Bevacizumab,
sorafenib, and sunitnib cause iatrogenic systemic
hypertension [45]. Angiotensin-converting enzyme
inhibitors (ACE-1) have been shown to improve overall
survivalin renal cell carcinoma patients being treated
with sunitinib [46]. Beta blockers have been shown to
improve mortality in patients receiving radiation for
non-small-cell lung cancer [47]. In another retro-
spective study, beta blockers and aspirin improved
survival of patients with myocardial infarction (M) and
cancer [48]. The treatment options for these patients
are largely based on studies performed in non-can-
cer patients. Prophylactic cardioprotective treatment
with beta-blockers, statins, and ACE-I| have been rec-
ommended by several society guidelines [35, 48-54].
Randomized controlled trials studying the efficacy of
using such cardioprotective regimens in cancer pa-
tients are lacking. It has also been recommended to
stratify patients based on risk factors in order to initi-
ate or continue cardio protective medication [35, 44,
55] (Figure 3).

Managing ACS in Cancer Patients with
Thrombocytopenia

ACS is the result of a complex interplay between the
vulnerable atherosclerotic plaque and hematopoi-
etic system dysfunction, both of which are prevalent
in oncology patients. The indication to take a non-
cancer patient for early revascularization [57], and
subsequent stenting is dictated by standardized,
evidence-driven protocols. Malignancy- driven hyper-
coagulability and weakening of mucosal barriers due
to chemotherapy expose vessels to an increased risk
of thrombosis and bleeding [58]. The management of
cancer patients in an acute setting has more limited
evidence, and becomes cumbersome with concurrent
thrombocytopenia which may defer potential clinical
benefits of coronary intervention which requires anti-
platelet therapy. Low platelet count, coagulation ab-
normalities, and bleeding are major roadblocks in the
effective management of ACS in these patients. The
conglomeration of these pathologies makes manage-
ment difficult.

The benefit of reperfusion therapy for ACS is well
established. Thrombolytic or percutaneous coronary
intervention (PCI) both reduces the mortality and
morbidity during the initial onset of symptoms [59].
There is no absolute contraindication to use thrombo-
lytic agents in patients with ACS and thrombocytope-
nia. However, profound thrombocytopenia has been
associated with intracranial bleeding. The American
Heart Association guidelines recommend that plate-
let counts less than 100,000 is an absolute contrain-
dication to administer thrombolytic in the setting of
acute stroke to avoid fatal complications [60]. There
is no absolute contraindication to use fibrinolytics
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Cardiovascular Risk

v

Chemotherary with
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Diabetes Mellitus
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| Yearly Physical and HPI
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Capecitabine
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Family hx of

symptoms

Cardiovascular sign or

Sunitinib
Pazopanib
Cisplastin

premature CAD
Thromboemolic

history
Current/prior

Y N

radiation NO YES

v v

Assetss and obtamize modifiable risk
factors with drugs with Persistent Risk

Nicotinib
Ponatinib
Sorafenib

Oral Medication Theory:
Patients with known CAD: Continue with ACE-1 and

Beta-blockers [49, 51, 55]

Patients without CVD & ongoing chemothearapy: Start on
Beta-blockers, ACE-1, and Statin [48]

Patients with known hypertension: 2017 ACC

Figure 3. Patients should be risk stratified with cardiovascular risk factors. Patients with known coronary artery disease (CAD) might
provide additional cardio protection by adding beta blockers or angiotensin-converting enzyme inhibitors (ACE-1) [42, 49, 53]. New onset of
hypertension or established hypertension should be treated according to recent proposed hypertension guideline even though cancer as
a subset group of patient population was not discussed [56]. Beta-blockers, statins, or ACE-| can be used prophylactically for patients on
chemotherapy and with no cardiovascular disease (CVD) [48].

in thrombocytopenic patient for ACS. The increased
risk of bleeding diathesis limits its use [59].

The role of DAPT poses another hurdle when a
thrombocytopenic patient presents with ACS and
requires coronary intervention. Although the overall
risk of death is higher in the cancer population [61]
than in the general population, cancer and non-can-
cer patients have no significant difference in cardiac
death over the 1-year period following MI. In general,
patients with leukemia and lymphoma have worse
outcomes, but a potential contributor is a physician’s
bias of avoiding medical therapy or PCl because of the
underlying comorbidities and perception of enhanced
adverse effects [48]. Despite less definitive clinical
pathways, patients with hematologic malignancies
routinely undergo invasive cardiac procedures with
acceptable outcomes [13, 62, 63], and neither leu-
kemia nor thrombocytopenia are absolute contra-
indications to primary PCIl. The following concerns
are major dilemmas in cancer patients with ACS and
thrombocytopenia.

1. Safe platelet count thresholds to carry out coro-
nary interventions

2. Stenting in thrombocytopenia can complicate
management of DAPT

3. Non-elective, cancer-related surgical interven-
tions in the setting of DAPT

Quality versus Quantity of Platelets in
Thrombocytopenia

There is no minimum platelet level that is an absolute
contraindication for PCI (64). Normally, a heparin bo-
lus of 50-70 U/kg is given during the procedure for pa-
tients with platelet counts greater than 50,000/mm?,
with additional heparin administered to maintain the
activated clotting time (ACT) of about 250 seconds. A
heparin dose of 30-50U/kg is administered in patients
with platelet counts less than 50,000/mm? [13, 35].
Platelet counts as low as 40,000-50,000/mm? is typi-
cally sufficient to perform major interventional pro-
cedures in the absence of coagulation abnormalities
[64, 65]. In patients with platelet counts <10,000/mmé,
the risks of bleeding must be balanced against the
risk of not intervening [55]. Patients with platelet
counts as low as 10,000/mm?3 have underwent suc-
cessful cardiac interventions [13]. However, in clini-
cal practice, most interventionists feel uncomfortable
performing PCl in the setting of profound thrombo-
cytopenia. Despite these challenges, standardized
guidelines for blood transfusion for coronary inter-
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ventions are lacking. The standard recommendation
for prophylactic transfusion is for platelet counts less
than 10,000/mm?® in chronic thrombocytopenia and
less than 20,000/mm?3 in higher risk patients [64]. One
may argue in favor of transfusion when the platelet
count rather than the platelet function is the concern.
In these cases, it is advised to use ABO-compatible
platelets as it decreases the rate of refractory plate-
let transfusion [66].

PCI should be the standard for oncology patients
presenting with ACS irrespective of the presence of
thrombocytopenia in the absence of active bleed-
ing. Patients with malignancy, and thrombocytopenia
presenting with ACS have the same constricted time
for any acute coronary intervention. Thus, alternative
approaches to assess the platelet function besides
the platelet count may offer a better management
approach. For example, modalities such as thrombo-
elastography (TEG]) can evaluate platelet and coagu-
lation function, which can guide the need for transfu-
sion. TEG analyzes the elastic property of whole blood
and provides an assessment of hemostatic function.
Transfusion based on abnormal TEG has been utilized
by few cardiovascular and liver transplant teams [67,
68] and reported to have overall successful outcomes.
Even though reports of TEG- guided transfusion in
thrombocytopenia are limited, it may be an alternate
way of assessing thrombocytopenic patients requir-
ing cardiac interventions.

Access and Stenting

In general, cancer patients are at high risk of bleed-
ing diathesis and are vulnerable to infection. It is
important to minimize these stumbling blocks by us-
ing extra precautions in maintaining a sterile setting
along with frequent catheter and sheath flushing (35).
Ultrasound -guided access and use of micropunc-
ture technique can offer to further mitigate the risk
of bleeding [69-71]. A femoral access allows more
flexibility during intervention, but a radial access is
associated with a reduced risk of bleeding [72] and
should be the preferred approach in thrombocytope-
nic patients [73, 74].

The onset of ACS in cancer patients is increased by
chemotherapy infusion or vulnerability of platelet ag-
gregation. Depending on the etiology, the patient may
or may not require invasive intervention. Whether the
coronary intervention is emergent or elective, intra-
procedural evaluation of the coronary anatomy is the
initial crucial step. Fractional flow reserve (FFR) has
been demonstrated to be an accurate way to evaluate

the functional severity of coronary lesions and to de-
termine the next step [75]. In the absence of a culprit
lesion or ischemic biomarkers, FFR may allow pa-
tients to continue on medical therapy with a favorable
outcome [76]. Most cancer surgeries are not elec-
tive, and stent placement can postpone necessary
interventions. Cancer therapy can complicate post
stenting DAPT management. The clinical outcome of
cancer patients with thrombocytopenia overlaps with
numerous decision making. In non-emergent cases,
noninvasive ischemic evaluation with stress tests,
and assessment of myocardial structure and func-
tion with echocardiography can be helpful in assess-
ing patients and should be undertaken prior to cath-
eterization. Nevertheless, liberal use of FFR during
the acute setting can defer stenting in patients with
hemodynamically insignificant disease. The clinical
outcome of medical therapy in deferred revascular-
ization for FFR <0.8 and >0.75 had no significant dif-
ference [77]. Use of FFR can also allocate time for
completing cancer therapy.

Theoretically, antineoplastic therapy can prolong
the time period required for stent endothelialization
[78]. Acute thrombosis within twenty minutes after
stent placement has been reported in cancer patients
[79]. Therefore, coronary stenting in patients with on-
going radiation not only raises the concern of inter-
rupted endothelialization, but also increases the risk
of thrombosis and may prolong the need for antiplate-
let therapy. The main determinants of stent thrombo-
sis in the early phase of implantation are stent under-
expansion and stent dissection at the edges [18]. If
stenting is inevitable, intravascular ultrasound (IVUS)
or optical coherence tomography (OCT) should be uti-
lized to guide stent sizing and deployment in order to
avoid overlapping stenting which increases the risk of
re-occlusion.

OCT can visualize abrupt thrombosis, aid adequate
stent deployment, and detect malposition and stent
dissection at stent edges [80], all of which are major
pitfalls to avoid. OCT-guided PCI has been proven to
have improved outcomes [81], and could ameliorate
adverse outcomes in cancer patients. IVUS offers
better plaque burden penetration [82] and can alter-
natively be used in patients with cancer or in those
who underwent chemo-radiation as their anatomy
is typically associated with greater fibrotic changes.
Routine use of IVUS and OCT in every patient may re-
sult in less stent thrombosis complications in cancer
patients with thrombocytopenia even if DAPT has to
be stopped.
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The Role of Antiplatelet Therapy

The duration of antiplatelet therapy depends on the in-
dication of PCI versus medical management of ACS,
stent generation and type, and individualized bleeding
risk assessment. DAPT therapy is crucial to minimize
the risk of stent thrombosis after PCI. Due to the com-
plexity of malignancy, chemotherapy, and concurrent
thrombocytopenia, randomized clinical trials evaluat-
ing the safety use of DAPT are lacking. The strategies
to manage these distinct pathophysiological presenta-
tions are based on anecdotal experiences.

The choice of stents is usually guided by how long the
DAPT can be safely continued. Bare- metal stents (BMS)
take about four weeks to endothelialize with DAPT.
Some new drug-eluting stents (DES) have been shown
to endothelialize with three months of DAPT. However,
cancer patients were not included in these studies [83].
Studies to determine the safety of DAPT therapies in
the setting of thrombocytopenia are lacking. Therefore
management of these patients needs to be individual-
ized. A conservative approach including balloon an-
gioplasty with a provisional BMS has been previously
suggested [84, 85]. However, balloon angioplasty alone
is associated with a higher risk of recurrent coronary
events [86] and is less favorable in routine practice.

The shorter duration of use of DAPT with BMS is
helpful for anticipated thrombocytopenia in the set-
ting of ongoing cancer therapy. The use of DAPT in
patients with thrombocytopenia has been reported
in a few case reports in patients with acute myeloid
leukemia [87, 88]. According to an expert clinical con-
sensus, DAPT with aspirin and clopidogrel can be

ACS with active thrombocytopenia

given when the platelet count is >30,000/mm?3, and
aspirin alone can be given when the platelet count is
>10,000/mm? [55]. Aspirin and clopidogrel are associ-
ated with less bleeding complications than are prasu-
grel and ticagrelor. . Prasugrel and ticagrelor are as-
sociated with thrombocytopenia and should routinely
be avoided in these patients [35]. In the event non-
cardiac surgery is needed, it is advised to continue
clopidogrel or aspirin or administer an intravenous
short acting IIb/llla receptor blocker until shortly be-
fore surgery [35]. After surgery, the oral antiplatelet
therapy should be restarted [78].

Aspirin as a single agent has been shown to be
safe in patients with ACS and thrombocytopenia in a
retrospective study [89]. Premedication with aspirin
before PCl has shown a protective benefit [90], while
withholding aspirin in cancer patients with ACS and
thrombocytopenia has been harmful [89]. Aspirin
alone does not increase the risk of bleeding [89].
Even in post coronary artery bypass graft patients
with thrombocytopenia, continuing aspirin was asso-
ciated with a longer vein graft patency with platelet
counts of 10,000-20,000/mm3 in the absence of ac-
tive bleeding [91]. Aspirin has been shown to increase
the platelet count in patients with antiphospholipid
syndrome -induced thrombocytopenia [92] and to de-
crease thrombus formation in patients with moderate
thrombocytopenia [93]. This supports that the notion
of platelet function rather than quality is the driving
factor of hypercoagulability. A proposed management
algorithm for thrombocytopenic patients with ACS is
shown in Figure 4.

. . (ardio/oncology team for ischemic
Active bleeding? Yes / ) 9
evalution and mangement

m Medical Management then ischemic evalution

Platelet

<50,000
Platelet
>30,000
Platelet
<20,000

Revascular or stent done by
FFR, IVUS or OCT

Cardio-oncology team
(Multidisciplinary evalution for risk/benefit
analisis for revasculization vs DART)

Revascularize: - DAPT 2 weeks.
BMS: DAPT 4 weeks.
New DES: DAPT 6 months.

Medical management
BMS or new DES (DAPT with clopidogrel
with platelet > 50K)

Prophylactic platelet transfusion when there is high fever, rapid fall in platelet, leukoytosis,
cogulation abnormalities, and solid tumor (bladder, gynecologic, malenoma, necrotic tumor,
colorectal) who undergoing therary

Figure 4. No minimum platelet count has been defined to be cut off criteria. A general proposal of patients with cancer and
thrombocytopenia presenting with acute coronary syndrome. Each case should be individually evaluated. The proposed outline is a
combination of criteria from an expert consensus [35]. ACS = acute coronary syndrome; TIMI = thrombolysis in acute myocardial
infarction.; DAPT = dual antiplatelet therapy
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Summary

As the growing awareness of the vascular and meta-
bolic mechanisms of oncologic therapy continues to
increase, cardio-oncology as a subspecialty requires
research and educational initiatives. Many of these
drugs have proven to be effective in improving can-
cer prognosis, but their possible cardiovascular ef-
fects have to be carefully monitored and treated.
Upcoming large-scale trials including Comparative
Effectiveness of 1 Month of Ticagrelor Plus Aspirin
Followed by Ticagrelor Monotherapy Versus a
Current-Day Intensive Dual Antiplatelet Therapy
in All-Comers Patients Undergoing Percutaneous
Coronary Intervention With Bivalirudin and BioMatrix
Family DrugEluting Stent Use (GLOBAL-LEADERS)
and Ticagrelor With Aspirin or Alone in High-Risk
Patients After Coronary Intervention (TWILIGHT) will
give us important information on the safety of using
shorter courses of DAPT.

Conflicts of interest: None declared.
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Objective: to assess the safety of ticagrelor in patients with ST-elevation myocardial infarction treated with fibri-
nolytic therapy.

Materials and methods: This unicenter, non randomized trial enrolled 200 patients [less than 75 years) diag-
nosed with ST-segment elevation myocardial infarction who received streptokinase from March to May 2018. One
hundred Patients received ticagrelor (180-mg loading dose followed with 90 mg twice daily] while other 100 pa-
tients received clopidogrel (300-mg loading dose then 75 mg daily). Both P2Y12 inhibitors were administrated 2
hours after streptokinase, all population were naive for any P2Y12 inhibitors pretreatment.The primary end point
was thrombolysis in myocardial infarction [TIMI) major and minor bleedings through 60 days.

Results: At 60 days, TIMI major bleeding had occurred in 4 % of patients who received ticagrelor and in 3% of pa-
tients who recieved clopidogrel (0dds ratio =1.3472, 95% Cl =0.293 % to 6.18 %; P =0.7014 for safety). No rates of
fatal or intracranial bleeding occurred. Minor and minimal bleeding had occurred in 14 % of patients on ticagrelor
and in 11% of patients on clopidogrel (0dds ratio =1.3171; 95% Cl =0.566 % to 3.06 %; P =0.5221 for safety]. After
adjusting for subgroup of patients with high bleeding risk at baseline ([HAS-BLED >3], Bleeding rates not increased
in ticagrelor group (0dd ratio=1.611; 95% CI=0.52-4.9; NNT for harm=8.4; P=0.40). RRR of bleeding rates in the
clopidogrel group was only 1.25 %.

Conclusion: In patients younger than 75 years with ST-segment elevation myocardial infarction, delayed admin-
istration of ticagrelor for 2 hours after fibrinolytic therapy was safe and non inferior to clopidogrel for TIMI major
and minor bleeding up to 60 days even in patients with high risk of bleeding [HAS-BLED score 23).

Key words: Anti platelets, Myocardial infarction, Fibrinolysis, Bleeding.

Conflicts of interest: None declared.
Received: 04.08.2018
Accepted: 06.08.2018

* Corresponding author. Tel. 92697-4079. Email: ndwong(@uci.edu



Mohamed Abdelshafy Tabl. Safety of ticagrelor post fibrinolysis in STEMI patients 15

1. Introduction

Fibrinolytic therapy is an important reperfusion strat-
egy in settings where primary PCl cannot be offered
in a timely manner especially in developing countries
outside Europe and United States of America. The
largest absolute benefit is seen among patients at
highestrisk, including the elderly,and when treatment
is offered <2h after symptom onset [1]. Intravenous
streptokinase was first used in myocardial infarction
(M1) in 1958. Improved survival was demonstrated in
this indication in the 1980s with the publication of the
first large-scale randomized GISSI-I trial [2]. Other
thrombolytic agents, such as tissue plasminogen ac-
tivator (t-PA), were developed and tested in a large
number of clinical trials. All demonstrated a bene-
fit in critical settings such as Ml and severe PE, but
they also revealed an increased bleeding risk [3]. As
regard adjunctive anti platelet therapy, Clopidogrel
added to aspirin reduces the risk of cardiovascular
events and overall mortality in patients treated with
fibrinolysis and should be added to aspirin as an ad-
junct to lytic therapy. Two large, randomized clini-
cal trials have established the safety of aspirin plus
clopidogrel for reducing MACE in STEMI patients
treated with fibrinolysis (CLARITY and COMMIT] [4].
Only few trials looked at the safety of ticagrelor in
this setting while the large randomized PLATO trial,
which established ticagrelor’'s supremacy over clopi-
dogrel in ACS, excluded patients treated with fibrino-
lysis [5]. ESC guidelines of STEMI management on
2017 recommended the switch from clopidogrel to
potent P2Y12 inhibitors (ticagrelor or prasugrel] after
at least 48 hours as regard the safety. This switch is
passed only on expert opinions (class IIb] [6].

TREAT is the most recent randomized trial aimed
to assess the non inferiority of ticagrelor to clopi-
dogrel in STEMI. TREAT trial enrolled 3,799 patients
under the age of 75 who were randomized to 180 mg
ticagrelor as early as possible after the index event
(within 24 hours) then followed by 90 mg twice daily
for 12 months or to 300 mg of clopidogrel as early
as possible, followed by 75 mg/day for 12 months.
Randomization of P2Y12 inhibitors applied with a
delay of 11.5 hours post fibrinolysis. For the primary
outcome of TIMI major bleeding, there was no differ-
ence between study arms, with major bleeds seen
in approximately 0.7% of both groups. TIMI minimal
bleeding occurred more often in ticagrelor-treated
patients. The authors of TREAT trial concluded that a
delayed administration of ticagrelor after fibrinolytic
therapy was non inferior to clopidogrel for TIMI major

bleeding at 30 days,» with no benefit on efficacy out-
comes.» [7].

First generation fibrinolysis (Streptokinase) has
a lower bleeding risk in comparison to new genera-
tions (t-PA or TNK]. Peak activity of streptokinase
is found in the blood about 20 minutes after dosing.
Elimination kinetics of streptokinase follows a bipha-
sic course. A small proportion of the dose is bound to
anti-streptokinase antibodies and metabolized with a
half-life of 18 minutes while most of it forms a strep-
tokinase-plasminogen activator complex and is bio
transformed with a half-life of about 80 minutes [8].
Regarding these pharmacokinetic data, the bleeding
risk of streptokinase is declined after 2 hours of ad-
ministration. We aimed in this trial to administer the
potent P2Y12 inhibitor (Ticagrelor) just after 2 hours
of streptokinase bolus intake (1.500.000 U).

2. Patients and methods

2.1. Study population

This single-center, prospective, non randomized trial
performed from March 2018 to May 2018. Inclusion
criteria were STEMI patients under 75 years who
treated with streptokinase as a thrombolytic therapy.
Exclusion criteria were previous ACS, PCl or CABG,
previous pre treatment with P2Y12 inhibitors or OAC.

2.2. Study protocol

Designed as a safety and non inferiority trial to es-
timate both major and minor TIMI bleeding risks of
ticagrelor to clopidogrel as an adjunctive therapy to
fibrinolysis.

Sample size of 200 patients divided equally into two
groups, after receiving fibrinolytic therapy (streptoki-
nase standard dose 1.500.00 U) within 3 hours of di-
agnosed STEMI attack.

Group 1 (100 patients): received ticagrelor (180-
mg loading dose 2 hours after streptokinase followed
with dose 90 mg twice daily).

Group 2 (100 patients): received clopidogrel (300-
mg loading 2 hours after streptokinase followed with
dose 75 mg once daily).

2.3. Methods

For all patients full history, clinical examination, 12
leads electrocardiogram, trans thoracic echocardiog-
raphy, laboratory investigations in form of cardiac
troponins, serum creatinine, liver function test, com-
plete CBC, HbA1C, coagulation profile including INR
ratio were done to assess bleeding risks.
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HAS-BLED risk score was used for bleeding risk as-
sessment at baseline, a calculated HAS-BLED score
is between 0 and 9 and based on eight parameters
with a weighted value of 0-2. HAS-BLED stands for
Hypertension, Abnormal renal and liver function,
Stroke, Bleeding, Labile INR, Elderly >65 years, Drugs
or alcohol [9]. Patients in both groups had been clas-
sified into low risk of bleeding if have score <2 and
classified into high risk of bleeding if have score 23.

2.4. Study endpoints and definitions
The study end points were composite of major or mi-
nor TIMI clinically significant bleeding:

Major defined as any intracranial bleeding, any
clinically overt signs of hemorrhage associated with
a drop in hemoglobin of >5 g/dL or a 215% absolute
decrease in haematocrit, any fatal bleeding (bleeding
that directly results in death within 7 days).

Minor defined as any clinically overt bleeding, re-
sulting in hemoglobin drop of 3 to <5 g/dl or 210%
decrease in haematocrit [10].

2.5. Statistical analysis

The association between variables and treatment
groups was investigated by chi-square or Fisher ex-
act tests. Parametric unpaired Z score test was ap-
plied to evaluate differences for continuous variables
between both groups. The association between type

of treatment and clinical endpoints was expressed as
the odds ratio (OR), and the 95% confidence interval
(Cl) also was reported. Relative risk reduction (RRR)
analysis was applied to detect the valuable reduction
of bleeding outcomes between two groups. A p value
less than 0.05 were considered significant (2-sided).
All analyses were carried out using Stata 12 software
(StataCorp LP, College Station, Texas).

3. Results

3.1. Study population

Demographic, clinical and bleeding risk stratification
variables are presented in (Table 1). There were no
significant differences between the two groups re-
garding age, gender, diabetes mellitus (DM), hyper-
tension; previous bleeding or HAS-BLED score were
equivalent in both groups.

3.2. TIMI major or minor bleeding rates

The endpoint of composite major and minor
TIMI bleeding occurred in 18 % of the ticagrelor group
(Group 1) and 14% in the Group 2, with (odd ratio of
1.348; 95% Cl of harm = -6.29-14.25; NNT of harm =
25;P=0.441 for safety). Isolated Major or minor bleed-
ing occurred more in ticagrelor-treated patients with
non significant differences (P=0.7 & 0.5 respectively).
(Table 2 & Figure 1).

Table 1. Demographic, clinical and bleeding risk stratification variables

Variable G1rg[t; ':)I G:g:ppll P value
Clinical variables
Age 6542 bhth 0.065
Female Gender 40% 43% 0.66
D.M 62% 59% 0.6651
HTN 49% 55% 0.396
Previous bleeding " 9 0.638
HAS-BLED risk score
Abnormal renal function 4 6 0.51
Abnormal liver function 5 6 0.75
Previous stroke 3 2 0.65
Labile INR 3 1 0.31
Elderly > 65 years 40 38 0.772
NSAID intake 50 40 0.156
Alcohol intake 1
g e . ;
] E
Adjunctive anticoagulants
Un fractionated heparin 21 30 0.145
Low molecular weight heparin 79 70 0.143
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Table 2. Bleeding outcomes in study population

Variable Group | Group I 0dd ratio 95% Cl RRR NNT for harm P value
'l:'/lliljlf[ﬂeeding 4% 3% 1.3472 0.29-6.18 1.333 100 0.7014
%E?gleeding 14% 1% 1.3171 0.56-3.06 1.272 333 0.5221
Total TIMI bleeding 18% 14% 1.3484 -6.29-14.25 1.285 25 0.441
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Figure 1. Bleeding outcomes in study population

3.3. Bleeding rates in high risk patients with
HAS-BLED score 23

After adjusting for subgroup of patients with high
bleeding risk at baseline (HAS-BLED =3), Total
TIMI bleeding rates remained similar in both
groups (0dd ratio=1.611; 95% CI=0.52-4.9; NNT for
harm=8.4; P=0.40). The relative risk reduction (RRR)
of bleeding rates in the clopidogrel group was only
1.25%. (Table 3)

4. Discussion

Ticagrelor is a novel reversible platelet inhibitor
that is notable for its superior clinical efficacy and
safety [11]. The efficacy and safety of ticagrelor in
STEMI patients who treated with fibrinolysis re-
mained unclear. In this study, we aimed to assess
the short term safety of ticagrelor in this situation.
ESC guidelines of STEMI management on 2017 rec-
ommended the switch from clopidogrel to ticagre-
lor after 48 hours as a safety time passed on expert
opinions (class Ilb) [6].

In this research, the incidence of major TIMI bleed-
ing of ticagrelor compared to clopidogrel was near-
ly identical (odds ratio =1.3472, 95% CI =0.293% to
6.18%; P =0.7014 for safety). These results were in
accordance with the conclusions drawn in TREAT
study; TIMI major bleeding had occurred in 14 of
1913 patients (0.73 %) receiving ticagrelor and in 13
of 1886 patients (0.69 %) receiving clopidogrel (ab-
solute difference, 0.04%; 95% CI, -0.49% to 0.58 %:;
P<.001 for non inferiority). In this research, no in-
crease of incidence of minor TIMI bleeding of ticagre-
lor compared to clopidogrel (odds ratio =1.3171; 95%
Cl =0.566% to 3.06 %; P =0.5221 for safety). In TREAT,
Minor and minimal bleeding were more common with
ticagrelor than with clopidogrel (Table 2).

After adjusting for subgroup of patients with
high bleeding risk at baseline (HAS-BLED >3], Total
TIMI bleeding rates remained similar in both groups
(0dd ratio=1.611; 95% Cl=0.52-4.9; NNT for harm=8.4;
P=0.40). The relative risk reduction (RRR) of bleeding
rates in the clopidogrel group was only 1.25% (Table 3).

Table 3. Bleeding rates in high risk patients with HAS-BLED score 23

High bleeding risk | High bleeding risk
Variable patients in Group | | patients in Group Il 0dd ratio 95% Cl RRR NNT for harm P value
(11 patient) (13 patient)
Major TIMI bleeding 411 2/13 3.14 0.44-21.95 2 7.5 0.248
Minor TIMI bleeding 11/11 9/13 1.44 0.43-4.75 1.22 1 0.545
Total TIMI bleeding 15/11 11/13 1.611 0.52-4.92 1.25 8.4 0.40
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These results confirm that ticagrelor as a potent anti-
platelet is same as clopidogrel as regards the safety.
In TREAT trial, the main concern was for the bit longer
delay with a median of 11.4 hours between fibrinolysis
and antiplatelet administration [7].

In contrast to TREAT, in this research the safety
time between ticagrelor and streptokinase was re-
duced for only 2 hours apart. In clinical practice early
adjunctive DAPT therapy in patients with STEMI is
associated with a significant reduction of in-hospital
MACCE regardless of the initial reperfusion strategy
[12]. Further trials with a bit shorter delays, are still
recommended.

The superiority of this research as regard TREAT
trial could be detected in the following: The safety
of ticagrelor was documented a 30 days more than
TREAT. Safety outcome observed with only 2 hours
apart between ticagrelor and fibrinolysis while in
TREAT, 11.4 hours was needed to achieve the safety
outcomes. The inferiority of this research as regard
TREAT trial, that efficacy outcome was not considered
as an endpoint. Meanwhile, TREAT showed no differ-
ence as regard efficacy. The small sample size is a
major limitation in this research and could affect the
outcome results.

Moreover, many key questions remain unanswered,
what would happen in patients who received fibrinoly-
sis and ticagrelor at the same time. Another concern
is for elderly patients > 75 years, who were excluded
from this research and from TREAT, and who would
be particularly susceptible to bleeding even if they
were started on ticagrelor 2 hours after fibrinolytics.

Conclusion

Among patients <75 years of age who were treated
with first generation fibrinolysis (streptokinase) for
STEMI, ticagrelor after only 2 hours from strepto-
kinase administration was safe and non inferior to
clopidogrel. There was no excess of major bleeding,
fatal bleeding, or intracranial bleeding with ticagre-
lor vs. clopidogrel. Ticagrelor could be the first treat-
ment option in patients who are considered hypo re-
sponders to clopidogrel or had allergy. Unless future
trials show otherwise, ticagrelor is safe 2 hours after
fibrinolysis for STEMI patients.
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Objective. To detect clinical and laboratory characteristics of the course of arterial hypertension in patients with
chronic kidney disease, 5 stage, receiving maintenance hemodialysis.

Materials and methods. This study included 248 patients on maintenance hemodialysis therapy. All patients un-
derwent 24h blood pressure monitoring (24h-ABPM)] for 23,2+0,6éh in order to detect abnormalities of blood pres-
sure (BP) circadian rhythms and their relationship with metabolic parameters. Statistical analysis was performed
using StatPlus 2009 software.

Results. We found that a longer dialysis history was associated with a bigger number of patients with arterial
hypotension rather than arterial hypertension (p<0,001). Daytime 24h-ABPM parameters correlated with office
values of systolic BP (SBP) and diastolic BP [DBP) before hemodialysis: rSBP=0,52, p<0,01 and rDBP=0,65, p<0,01;
during the procedure: rSBP=0,50, p<0,01 and rDBP=0,66, p<0,01, and after the procedure: rSBP=0,56, p<0,01 and
rDBP=0,54, p<0,01. Night-peaker type of circadian rhythm was found in 34 patients (68%], whereas night levels
of DBP were elevated in 22 (44%] patients. There were also patients with an insufficient decrease of nocturnal
BP [non-dipper): 12 persons (24%) with corresponding SBP values and 16 (32%) with corresponding DBP values.
Correlation analysis revealed the relationship between the morning SBP and DBP elevation value with urea levels
(r=-0,77; p<0,001 and r=-0,87; p<0,001, respectively), potassium (r=-0,8; p<0,001 and r=-0,8; p<0,001, respec-
tively), sodium [r=0,74; p<0,001 and r=-0,69; p<0,001, respectively], and phosphorus (r=-0,7; p<0,001 and r=-0,78;
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p<0,001, respectively]. There was also found a correlation between post-dialysis pulse pressure and the level of
parathyroid hormone (rs=0,78; p<0,001), phosphorus (r=0,63; p<0,001), and calcium (r=0,57; p<0,001).

Conclusion. Thus, long-term duration of dialysis is associated with an increase in the number of patients with
arterial hypotension and a decrease in the number of patients with arterial hypertension. The majority of patients
with AH had BP circadian rhythm abnormalities of non-dipper and night-peaker types. 24h-ABPM parameters
correlate with electrolyte balance impairments [potassium, sodium, and phosphorus concentrations] and nitro-
gen metabolism (urea levels). Increased pulse pressure is associated with hypophosphatemia, hypercalcemia and

elevated level of parathyroid hormone.

Keywords: arterial hypertension, 24h blood pressure monitoring, chronic kidney disease stage 5.
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Cardiovascular diseases (CVD] represent the lead-
ing mortality cause in patients on maintenance hemo-
dialysis (HD) [1, 2, 3, 4. Arterial hypertension (AH] is a
significant risk factor of cardiovascular complications
in dialysis patients leading to disability and death,
and, thus, determines the prognosis of the disease,
as well as life duration and quality of life [5, 6, 7, 8].
In the dialysis population, hypertension is diagnosed
in 55-88% of patients. According to the 2016 register,
the percentage of HD patients with hypertension re-
mains steadily high (61.1%) in Russia, in comparison
to the previous years [9, 10].

Until recently, the question of the necessity and
significance of 24-hour ambulatory blood pressure
monitoring (ABPM] for patients on HD was debatable,
since such patients on HD treatment showed a high
correlation between BP values obtained during dialy-
sis and blood pressure monitoring. The ABPM results
were comparable to the values of office BP. The study
of Ekart R. et al., conducted in 2009, showed that only
blood pressure values obtained during the 24- or 48-
hour ABPM were associated with the thickness of the
blood vessels intima. In addition, a single measure-
ment of “office” blood pressure in dialysis patients
can’s demonstrate the BP influence on the progno-
sis of the disease [11]. At the same time, Russian
and foreign authors note a characteristic feature of
hypertension in dialysis patients (on 85%) which is
no decrease or a slight decrease of blood pressure
(mainly nocturnal DBP). Since blood pressure is usu-
ally measured during the day, this can lead to an er-
roneous idea of good blood pressure control.

There is a correlation between the absence of noc-
turnal decrease in BP and the severity of damage to
target organs of the cardiovascular system. Previous
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studies have shown that an increase in nocturnal
blood pressure by more than 30% was as an indepen-
dent factor of the left ventricular hypertrophy onset
and progression. At the same time, left ventricular
hypertrophy may be associated with an increase in
total peripheral resistance, which, in turn, in patients
on HD, is due to an increased vascular wall stiffness
and an increased return wave [12, 13]. The simplest
clinical method which can reflect arterial stiffness is
the pulse pressure (PP) calculation.

Thus, ABPM in dialysis patients represents a nec-
essary diagnostic method which determines the fur-
ther management of the patient.

Objective of the study: to identify clinical and labo-
ratory features of AH in patients with chronic kidney
disease (CKD) on the 5th dialysis stage.

Materials and methods

The study included 248 patients with CKD stage 5,
M/ F =129/119, aged from 18 to 61 years, who were
receiving the HD treatment in the hemodialysis units
of the Udmurt Republic (Izhevsk, Glazov, Votkinsk,
Mozhgi, Sarapul). The dialysis was performed using
devices 4008S (“Fresenius”, Germany) and Dialog +
(B. Braun, Germany) 3 times per week for 4-4.5 hours
via polysulfone dialyzers. The Kt / V adequacy index
for urea was higher than 1.2 and was 1.43 + 0.09.

In regard to the blood pressure level, all patients
were divided into three groups. The first group con-
sisted of 173 patients with elevated BP. This group
included 120 patients with grade-| hypertension, 42
patients with grade-Il hypertension and 11 patients
with |ll-grade hypertension, according to the Russian
Society of Cardiology (RSC] guidelines (2004, 2010)
and ESH/ESC guidelines (2013). Patients with differ-
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Table 1. Distribution of patients with different BP level depending on their dialysis history

Dialysis histo Normal BP AH (%) Arterial hypotension
4 y N=28 patients (%) N=173 patients (%) N=47 patients (%) P
p,,>0.05
Up to 1 year 8(28.6) 54(31.2) 7(14.9) p,,<0.05
p,.>0.05
b, ,<0.05
2-5 years 5(17.8) 69(39.9) 11(23.4) p,,>0.05
p,.>0.05
b, ,>0.05
6-10years 7(25) 29(16.8) 11(23.4) p,;>0.05
p,.>0.05
p,,>0.05
More than 11 years 8(28.6) 21(8.5) 18(38.3) p,,<0.001
p, >0.05

Note: p - significance of difference between groups according to Pearson criterion 2

ent hypertension grades were comparable on age and
sex and had AH history of 13,4+1,1years.

The second and the third group consisted of 28 and
47 patients with normal and low BP respectively. The
groups were comparable on age and sex.

Patients’ examination program included general
and special methods. 50 patients underwent blood
pressure monitoring during 23,2+0,6 hours (using
the IECG-DP-NS-01 device, 2008) in order to reveal
circadian rhythm of BP abnormalities and their re-
lationship with metabolic parameters. The correla-
tion between the 24h-ABPM values and biochemical
parameters according to diagnostic standards for
patients on hemodialysis, such as, creatinine 780.45
+199.9 umol /L), urea (29.4 + 6.9 mmol /L), potassium
(5.33 + 0.47 mmol /L), sodium (137.7 + 2.1 mmol /L),
calcium (2.52 + 0.5 mmol /L), phosphorus (2.1 + 0.4
mmol /L), alkaline phosphatase (311.7+ 155.2 U /L),
total cholesterol (5,1 + 1,2 mmol /L), parathyroid hor-
mone (PTH) 526 [252; 895] pg /L was studied. Local
Ethics Committee permission was obtained before
the start of the study.

Statistical analysis of obtained results was car-
ried out using the BioStat (2009, version 4.03.) and
Microsoft Excel 2010 application programs. Statistical
analysis was performed using parametric and non-
parametric statistical methods. The data were de-
scribed as M + m. The reliability of the research re-
sults was confirmed by Student’s criterion (t) value
calculation. The y? criterion was used to reveal the
differences between groups according to their quali-
tative characteristics. Pearson (r) and Spearman (rs)
correlation analysis was also applied.

Results

In our study, the number of patients with dialysis his-
tory of up to one year was 54 for the group with elevat-
ed BP (31.2% of all patients with elevated pressure],

8 for those with normal BP (28.6%), 7 - with low BP
(14.9%; see Table 1). Among patients with the dialy-
sis history of 2-5 years, there were mostly individu-
als with elevated blood pressure - 69 persons (39.9%;
p <0.01). In the group with dialysis history of 6-10
years, the distribution of patients with different levels
of blood pressure was statistically unreliable. In the
group with dialysis history of more than 11 years, low
blood pressure was observed in 18 (38.3%]) patients,
normal BP - in 8 patients (28.6%), elevated BP - in 21
(8.5%) patients (p <0.001). Therefore, a longer dialysis
history leads to a decrease in the number of individu-
als with hypertension and an increase in the number
of those with hypotension (Table 2).

Patients with AH underwent 24h-ABPM (Table 3).
It was found that average integral indicators of SBP

Table 2. “Office” BP values in patients on maintenance HD

Parameter, mm Hg BP, mm Hg. (N=248)
SBP in the beginning of the HD 1353415
procedure (Mxm).

DBP in the beginning of the HD 818408
procedure (Mzm)].

SBP in the end of the HD

procedure (M+m) 133.7¢1.9
DBP in the end of the HD procedure 80.540.9
(M£m)

Table 3. 24h BP monitoring parameters in patients with
arterial hypertension

Parameter SBP (N=50) | DBP (N=50)
Average integral value for 24 hours, 144.245.8 94.243.8
mm Hg.
Average integral diurnal value, 143,764 93.943.9
mm Hg.
Average integral nocturnal value, 145.945.5 95 2443
mm Hg.
Hypertonic time index 70.8+18.6 74.4+16.3
Magnitude of Morning Surge in BP
(MSBP), mm Hag. 4.3¢6.5 3.5¢4.7
RoR (morning rate of rise), 18419 11617
mm Hg/hour
Nocturnal BP decrease rate -2.242.4 -0.14£2.6
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and DBP exceeded the permissible values and were,
respectively, 144.2 + 5.8 mm Hg and 94.2 + 3.8 mm Hg
for 24 hours, 143.7 + 6,4mm Hg and 93.9 + 3.9 mm Hg
for the day hours, 145,945,5 mm Hgand 95,2+4,3 mm
Hg for the night hours. As shown in the table, the SBP
and DBP time index is significantly increased, which
indicates not a transient, but a stable character of hy-
pertension. Diurnal ABPM values correlated with the
“office” SBP and DBP values before the hemodialysis
procedure : 136.8 £ 5.8 mm Hg and 82.5 + 3.9 mm Hg
(regp=0.52, p <0.01 and r, = 0.65, p <0.01), during the
hemodialysis procedure: 133.8 + 5.7 m Hg and 84.2
+ 3.5 mm Hg (r.,, = 0.50, p <0.01 and r_,, = 0.66, p
<0.01), after the hemodialysis procedure: 134.8 + 7.9
mm Hg and 82.9 + 3.9 mm Hg (r_,, = 0.56, p <0.01 and
roge = 0.54, p <0.01).

It is well-known the BP undergoes significant fluc-
tuations in the course of a day; these daily fluctua-
tions reflect the circadian rhythm which is character-
ized by a BP decrease during the night sleep and a
rapid increase at the moment of awakening or im-
mediately before it. Night-peaker circadian rhythm,
characterized by paradoxical nocturnal hyperten-
sion, i.e. a distinct BP elevation at night, occurred
in 34 (68%) patients; DBP elevation was observed in
22 (44%) patients (Figure 1). The morning BP eleva-
tion value was negative in 16 (32%] patients for SBP
and 22 (44%) patients for DBP: therefore, in these
cases, there is a decrease and not an increase in the
morning BP. There were also individuals with an in-
sufficient decrease in nocturnal BP (non-dipper]: 12
(24%) persons for SBP, and 16 (32%) persons for DBP.
Normal diurnal rhythm (Dipper) was observed in 4
(8%]) patients for SBP and 12 (24%) patients for DBP.

SBP

SBR

Over Dipper
dipper 8%
0%

68%

There was no patient with an excessive decrease in
nocturnal BP in our study.

In recent years, increasing attention is being paid
to heart rate (HR), which is considered an indepen-
dent risk factor for cardiovascular complications. It is
important to note that some authors tend to consider
tachycardia an indicator of an increase in the activ-
ity of the autonomic nervous system. Patients includ-
ed in this study had the heart rate of 76 [74,8; 81,8]
beats/min during the 24h-ABPM. This parameter
exceeded the reference values in 12 patients (24%).
Kerdo vegetative index corresponded to the preva-
lence of parasympathetic tone in 44 patients (88%), of
sympathetic tone in 6 patients (12%), and it's average
value was -20.2 £ 5.5.

Also, various authors note the role of pulse pres-
sure in the development of cardiovascular events
[14]. When measuring “office” blood pressure, the
pulse pressure at the beginning and in the end of the
hemodialysis procedure was 53.5 + 1.0 mm Hg and
53.3 £ 1.2 mm Hg, respectively (p> 0.05). The distribu-
tion of the pulse pressure level was as follows: 127
(51.2%) patients had elevated values, 88 (35.5%) pa-
tients had normal values, and 33 (13.3%] patients had
borderline values. The correlation analysis revealed a
relationship between the pulse pressure at the end of
the hemodialysis procedure and the level of PTH (rs =
0.78; p <0.001), phosphorus (r = 0.63; p <0.001) and
calcium (r=0.57; p <0.001).

Via correlation analysis, there was also found a
relationship between the SBP and DBP morning el-
evation magnitude and the level of urea (r = -0.77; p
<0.001 and r = -0.87; p <0.001, respectively), potas-
sium (r = -0.8; p <0.001 and r = -0.8; p <0.001, re-

DBP

Over
dipper
0%

Non-dipper
32%

Figure 1. BP circadian rhythm features in patients with AH



levlev E.N. et all. Blood pressure circadian rhythm abnormalities in patients with chronic kidney disease... 23

spectively), sodium (r = 0.74; p <0.001 and r = 0.69;
p <0.001, respectively) and phosphorus (r = -0, 7;
p <0.001 and r = -0.78; p <0.001, respectively). These
correlations indicate that the higher the concentra-
tion of metabolites (urea and creatinine) and ions
(potassium, sodium, phosphorus) in the blood is, the
greater is the likelihood of nocturnal hypertension. In
our study, the morning BP elevation magnitude was
the only 24h-ABPM parameter to be correlated with
biochemical parameters (Table 4).

Table 4. Correlation of biochemical parameters and the
magnitude of morning BP surge

RETETEE magnitude of morning | magnitude of morning DBP
SBP surge (r) surge (r)
Urea -0,77** -0,87**
Potassium -0,8** -0,8**
Phosphorus -0,7** -0,78**
Sodium 0,74** 0,69**

Note: correlation coefficient reliability - **p<0,001;

Discussion

The results of our research show that BP values de-
pend on the duration of the hemodialysis therapy his-
tory. With a longer dialysis history, an increase in hy-
potonic patients number and the decrease in the hy-
pertonic patients number can be observed (p<0,001).
It may be associated with the heart failure progres-
sion, when there is a decrease in the ejection fraction,
and, consequently, a BP decrease [15]. Myocardial
remodeling develops under the influence of various
urotoxins (FGF-23, urea, potassium, PTH, renin, etc.)
and chronic mechanical overload of the myocardium
(16,17, 18].

More than a half of patients (51.2%) had an elevated
level of pulse BP. Some authors associate the pulse
pressure increase with an increase of the main arter-
ies rigidity [14]. We found a correlation between pulse
pressure and the level of PTH, phosphorus and cal-
cium (p <0.001). It is known that the CKD and second-
ary hyperparathyroidism progression leads to medial
sclerosis, or Monckeberg's arteriosclerosis, which is
characterized by sclerotic lesion of the arterial media
of elastic or elastic-muscular arteries and manifests
as the media necrosis, sclerosis or calcinosis. [19].

Therefore, the severity of calcium-phosphorus
metabolic disturbances has a direct impact on the
CVD prognosis in this cohort of patients. A review
of seven studies (EWPHE, HEP, MRC1, MRC2, SHEP,
Syst-Eur and STOP) showed that PP was an indepen-
dent risk factor of death from cardiovascular disease
[20]. According to Klassen P.S. (2002) and USRDS

Waves 3 and 4 Study (2010} in patients with HD, the
risk of death increased by more than 10% with an in-
crease in post-dialysis PP by 10 mm Hg. [21, 22, 23].
Thus, the pulse pressure control and the effective
correction of calcium-phosphorus metabolism rep-
resent significant prognostic factors.

In November 2017, the American College of
Cadiology and the American Heart Association pre-
sented new guidelines for hypertension, where new
approaches to patient management and diagnosis
were established. Thus, the target level of blood pres-
sure, regardless of comorbid pathology, was estab-
lished to be less than 130/80 [24]. Russian guidelines,
though, regard hypertension today in the same way as
the guidelines of the European Society of Cardiology
and the European Society of Hypertension (2013)
[25] do: target blood pressure for all patients with
hypertension, regardless of risk, should be less than
140/90 mm Hg, and exactly 130-135 / 80-85 mm Hg
[26]. At the same time, a large study showed that if
the post-dialysis SBP is less than 120 mm Hg, there is
an increase in the incidence of cardiovascular events
in patients on HD [27]. Another study was conduct-
ed to check this data: it included 649 hemodialysis
patients and showed that that hypertension, on the
contrary, was associated with better survival, while
patients with hypotension had a higher mortality rate
[28]. It is also worth noting that hypotension episodes
during dialysis often provoke fatal arrhythmias, which
is the main cause of sudden death in dialysis patients.

The first guidelines on the target level of blood
pressure in the dialysis cohort of patients appeared
in Japan (2014), where target BP values were defined
as from 130 to 159 mm Hg for SBP and from 70 to
89 mm Hg for DBP. [29]. Thus, both hypertension and
hypotension after the HD session are associated with
an increased risk of death.

The results obtained by us show that the “office” BP
values are highly correlated with diurnal 24h-ABPM
values, but do not reflect nocturnal blood pressure,
and, therefore, do not assess the degree of hyperten-
sion in dialysis patients. The overwhelming majority
of patients with hypertension had a circadian rhythm
disorder of the non-dipper type, which is character-
ized by an insufficient nocturnal decrease of BP, and
the night-peaker type, characterized by paradoxical
nocturnal hypertension. According to Agarwal R. Pro
(2015), 24h-ABPM was the best way to predict mortal-
ity risks in comparison to the “office” and “home” BP
measurement[30]. But for today the 24h-ABPM is not
widely used due to low availability of equipment and
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certain practical difficulties for the patient. Therefore,
it is necessary to include the 24-hours blood pressure
monitoring in the medical care standards for dialysis
patients, and, in prospect, the 24-hours monitoring of
blood pressure via radial artery applanation tonom-
etry.

Conclusion

Arterial hypertension occurs in 69.8% of patients on
maintenance hemodialysis in the Udmurt Republic.
With an increase of the dialysis history, there can be
observed a decrease in the number of patients with
arterial hypertension and an increase in the number
of patients with arterial hypotension. Most patients
with hypertension have circadian rhythm abnormali-
ties of non-dipper and night-peaker types.

We also revealed a relationship between 24h-ABPM
values and ionic balance changes (potassium, sodium,
phosphorus), as well as nitrogen metabolism indica-
tors (urea level). The increase in pulse pressure was
associated with hyperphosphatemia, hypercalcemia
and an increased PTH level. 24h-BPM is indispensable
for an adequate hypertension diagnostics and, togeth-
er with antihypertensive therapy, for an effective cor-
rection of calcium-phosphorus metabolism.
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According to the Ministry of Health of the Russian
Federation, 2017 will be remembered as a year of
cautious optimism with positive dynamics of such im-
portant indicators as life expectancy and reduction of
some socially significant diseases, including cardio-
vascular complications. This year has been highlight-
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ed with improved availability of medicine, implemen-
tation of high technologies and prevention of chronic
non-infectious diseases (CNID).

In 2017, the average life expectancy of Russians
reached a national historical maximum of 72.6 years.
Since 2005, it has increased by 8.6 years in men and by

* Corresponding author. Tel. +9262283309. E-mail: mmamedov@mail.ru



Mamedov M.N. Dynamics of risk factors and cardiovascular diseases: analytical review ... 27

5 years in women. Total mortality fell by more than 2
percent, to 12.5 cases per 1000, thus meaning that 35
000 more lives had been saved in 2017. For 11 months
of 2018 46 400 more lives have been saved compar-
ing with 2017. The frequency of all mortality causes
has decreased. The result of tuberculosis control is
particularly impressive. This year mortality rate has
decreased by 17 % to 6.3 per 1000 persons [1].

A system of emergency specialized medical care
has been created in six years. It includes 593 vascular
centres focused on intensive cardiological and neu-
rological care. In addition, more than 1500 trauma
centres have been commissioned. As a result, the
number of patients with stroke who received mod-
ern thrombolytic therapy within the first 4.5 hours
became 30 times bigger, and the number of patients
who received neurosurgical treatment increased sev-
enfold. The volume of coronary artery stenting opera-
tions has tripled. It resulted in 54% and 13.5% fall
of mortality rate due to stroke and myocardial infarc-
tion, respectively, whereas death from road accidents
decreased by 27 %.

CNID prevention is the absolute priority of the
Russian healthcare system. An extensive campaign
against tobacco and alcohol consumption is ongoing,
people are more involved into various sports, and vac-
cination has expanded within national immunization
schedule.

This year 18 million adults and 22 million children
received free health screening. Thanks to effective
oncological screening, 55% of cancer cases are di-
agnosed at stages | -Il. Such risk factors like arterial
hypertension and hypercholesterolemia are better
controlled, and it has also improved the situation with
heart disease [1].

WHO estimates that in 2016 Russia became one of
three global leaders of effective control of non-infec-
tious diseases [2].

Medical care accessibility is one of the state priori-
ties in the field of social policy. This concerns primari-
ly the regions of Russia. In collaboration with regional
authorities it was possible to stop tremendous extinc-
tion of rural health units and outpatient clinics, and by
now their number has reached 50 thousand. 400 new
medical offices were opened in 2017. «Mobile» diag-
nostics is becoming habitual in the countryside, and
55 diagnostic car units are equipped for this purpose.
Thanks to the «Zemsky Doctor» program, more than
26 thousand medical doctors started to work in the
countryside. In 2018 this program was extended to
towns with population of less than 50 thousand peo-

ple. In 2015 the time-limits for waiting for different
types of medical care have been established depend-
ing on their urgency. New requirements of outpatient
centres’ and hospitals’ placement have been ap-
proved depending on population size and distance to
the nearest medical organization. Over the past two
years the ambulance fleet has been updated. For the
first time off-road vehicles on KamAZ chassis have
been implemented into healthcare service in several
areas.

Another relevant direction is the development
and introduction of high technologies. In 2013 505
thousand patients received high-tech medical care
(HTMC]J, and in 2016 this number exceeded 1 million
patients. During the first 9 months of 2017 HTMC was
provided to 790 thousand patients. The number of car-
diac interventions including minimally invasive ones
and of joint endoprosthesis replacement increased by
3 and 2.5 times, respectively. The number of hospi-
tals providing HTMC has increased by 3.7 times, and
nowadays there is no need to go to Moscow or St.
Petersburg to receive complex treatment.

Prevalence of cardiovascular risk factors
in Europe: data for Russia

Cardiovascular diseases (CVD) retain the leading po-
sitions in disability and mortality among the work-
ing-age population. The European Heart Agency
experts annually publish the Atlas of the European
Society of Cardiology (ESC) on CVD statistics in
56 member countries [3]. In 2017 the main aim of
this document was to compare indicators between
high-income and middle-income countries in popula-
tions in the age range of 20-79 years. The data from
WHO, the World Bank and the Health Assessment
Institute were taken as the source for CVD risk fac-
tors, prevalence, and mortality.

High-income countriesinclude Western Europe and
Scandinavia, the group of middle-income countries
consists of Russia, Turkey, Kazakhstan, Azerbaijan,
Belarus, and the Balkans, whereas low-income
countries include Georgia, Armenia, Kyrgyzstan, and
Ukraine. Performed statistical analysis is gender-
sensitive.

Russia takes the 7 position in terms of the preva-
lence of arterial hypertension (AH) (24 % among wom-
en and 34 % among men, respectively), following the
former CIS countries (Estonia, Lithuania, Moldova,
Belarus). The lowest frequency of AH was detected in
England, Italy, Israel, and Greece.
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The countries of Northern Europe are the leaders
in the prevalence of hypercholesterolemia. Russia
takes an average place among the analysed coun-
tries. Hypercholesterolemia is detected in 12% of fe-
male cases and in 18 % of male ones. According to the
results of Russian epidemiological studies the aver-
age prevalence of hypercholesterolemia in adults is
about 50% (total cholesterol level>5 mmol/L).

In 2017 the highest prevalence of diabetes mellitus
type 2 (DM type 2) was registered in the countries of
the Middle East and Turkey. In Russia its prevalence
is around 5%. These data differ from official national
statistics in the direction of decrease.

Russia is among the top five countries-members
of the ESC in terms of the prevalence of obesity [3].
Turkey takes the first position, and it is followed by
England and Lithuania. The frequency of obesity
among women is higher than among men. Among
men, one in five is obese, whereas the incidence of
obesity in females is 27%. In general, the high in-

All other causes
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Respiratore disease
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Other cancer
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Breast cancer 3% Lung cartcer 3%

B All other causes
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Injuries and poisoning
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Respiratore disease 7%

Other cancer
14 %

Colo-rectal cancer 2%

cidence of obesity prevails in the CIS countries and
Eastern Europe.

Even though in recent years active work to com-
bat tobacco consumption has been conducted in our
country, Russia remains the leader in the frequency
of smoking: its incidence in men reaches 55%, and in
women its frequency is around 16 %.

Despite the existing stereotypes, Russia does
not stay among the first top ten European countries
in terms of alcohol consumption. Lithuania takes
the leading position (15 litres per year per person),
whereas the average volume of alcohol consumption
in France, Germany, and England is around 11 litres,
and in Russia this value is around 10 litres. The fre-
quency of alcohol abuse in men and women is 32%
and 12%, respectively.

In terms of the frequency of insufficient physical
activity Russia ranks last, being the best indicator
comparing with other European countries. The low-
est physical activity was registered in Malta, Serbia,
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Stroke
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Other CVD
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Figure 1. Causes of mortality in women (A) and men (B) in ESC member countries. Data for 2017
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England and other western countries (45-50 % among
men and 35% among women). In Russia insufficient
physical activity was detected in 13% of males and
10% of females.

In general, middle-income countries are charac-
terized with stable indicators of CVD or their slight
increase over the past 10 years, and similar situation
is observed in high-income countries.

CVD and their complications remain the main
causes of mortality both in men and women [3]. For
example, coronary heart disease (CHD] is the cause
of death in 20% of female cases and 19% of male
cases, whereas stroke is the death cause in 13% of
women and 9% of men. In general, the total percent-
age of CVD-related death causes in women and men
was 48 % and 40 %, respectively.

According to the national statistical organizations,
age-standardized mortality from CHD is still high
in the CIS countries (Belarus, Kyrgyzstan, Moldova,
Russia, and Ukraine) representing > 500 cases per
100.000 people among women and > 800 cases per
100.000 people among men, whereas in Western
Europe these values are <60 (per 100.000 people)
among women and <120 (per 100.000 people) among
men. The same trend is observed in mortality due to
cerebral stroke (>300 cases per 100.000 people in the
CIS countries and <60 cases per 100.000 people in
Western Europe).

Conclusion

Thus, as the result of the introduction of high technol-
ogies and realization of CNID prevention including the
prophylactic medical examination program, stabiliza-
tion and slight decrease of cardiovascular morbidity
and mortality are noted in Russia. Together with it,
there is a lot of work to be done on primary and sec-
ondary prevention of CVD including the correction of
risk factors and availability of medical care.
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death in the Russian Federation. Thus, according to

Relevance the Federal State Statistics Service 940.5 thousand
A wide range of measures aimed at combating car- people died from CVD in 2015, representing more
diovascular mortality has brought to its gradual de- than half from total number of deaths [2].

crease in recent years [1]. However, cardiovascular Nowadays the fight against CVD is based on the “risk
disease (CVD] continues to be the leading cause of factor concept”, which aims to identify people with high
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probability of developing cardiovascular system disease
and to subsequently perform preventive measures [3].
With a certain degree of conditionality, all preventive
measures can be divided into two groups: primary pre-
ventive measures and secondary preventive measures.
To a large extent the latter ones represent the direct
subject of activity of a practicing physician. One of the
factors influencing secondary prevention efficiency is
the timing of its starting. Accordingly, the early identi-
fication of subclinical lesions of target organs becomes
crucially important meaning detection of such health
condition of an individual when the risk factors have
already influenced it in negative and often irreversible
way. Subclinical markers of CVD include left ventricular
myocardial hypertrophy (LVH), chronic cerebrovascular
disease, chronic kidney disease stage 3, albuminuria,
and retinopathy. The lesions of vascular wall being a tar-
get organ by itself have an important meaning in patho-
genesis of various organ lesions. Subclinical markers of
vascular wall lesions include the calcification of coro-
nary arteries, the presence of atherosclerotic plaques
in coronary arteries, increased arterial stiffness, aug-
mentation of central blood pressure (BP), decreased
ankle-brachial index, etc. Recently, most attention has
been given to the evaluation of arterial stiffness due to
its role in CVD development.

The damaging effects of high vascular stiffness on
organs are closely associated with impaired damp-
ing function of the arterial system, which smooths
out pressure fluctuations caused by cyclical ejec-
tion of blood from the left ventricle and transforms
pulsating arterial blood flow into continuous blood
flow required for peripheral tissues. Impaired damp-
ing function of the arterial system leads to several
pathophysiological events increasing CVD risk. These
events include elevated systolic blood pressure (SBP)
that occurs due to lack of transformation of the ki-
netic energy of left ventricular blood flow into the po-
tential energy of stretching aortic wall. It increases
left ventricular afterload that leads to LVH, elevates
oxygen consumption, impairs diastolic function, de-
creases cardiac output and in the end results in de-
velopment of chronic heart failure. More than that, in-
creased velocity of shock and reflected waves propa-
gation through rigid vessels shifts the time of reflect-
ed wave return from diastole to late systole being the
cause of decreased diastolic BP (DBP) and resulting
in decreased coronary perfusion. Lowered DBP and
elevated SBP together lead to the increase of pulse
pressure (PP) which accelerates arterial lesions and
is associated with target organ lesions [4].

Methods of vascular stiffness evaluation

In clinical practice arterial stiffness can be evaluated
using various techniques. Nowadays the most studied
ones include PP, ankle-brachial index (ABI), augmen-
tation index (Al), aortic pulse wave velocity (APWV),
cardio-ankle vascular index (CAVI).

PP is one of the first parameters that estimates
arterial stiffness. The mechanism of PP elevation
as the consequence of increased arterial stiffness is
described above. In 1994 S. Madhaven demonstrated
for the first time that PP>63 mm Hg has negative in-
fluence on the coronary heart disease (CHD)-related
mortality of patients with arterial hypertension (AH)
[5]. The Framingham heart study provided convinc-
ing evidences of the negative influence of high PP on
prognosis of patients with cardiovascular pathology
[6]. It was demonstrated that the coronary risk was
significantly elevated and correlated with target or-
gan lesions in case of SBP levels between 130- and
170-mm Hg and increased PP. The PIUMA study [7]
demonstrated a high prognostic value of the aver-
age PP, in particular, its increase above 53 mm Hg
led to five-fold elevation of the risk of all cardiovascu-
lar complications. Another study showed a strong-
er correlation between left ventricular myocardium
mass index with PP rather than peripheral BP [8].
Low cost and high availability of the use of PP for
arterial stiffness evaluation is another advantage of
this technique. At the same time, PP levels depend
on stroke volume, heart rate and initial BP levels that
restricts the applicability of this parameter especially
in young patients with hyperkinetic circulation type.

Estimation of ABI is another simple and available
method of vascular stiffness evaluation. ABI reflects the
ratio of SBP measured at the ankle to SBP measured in
the upper arm. ABI decrease below 0,9 is a predictor of
CHD, stroke, transitory ischemic attacks, renal failure,
and total mortality [3]. It is necessary to highlight that
neither ABI nor PP may be considered highly specific
markers of arterial rigidity since they are influenced by
atherosclerotic lesions of the lower limbs [9].

Al is a less studied criterion of arterial rigidity
comparing with ABl and PP. Nevertheless, the exist-
ing data demonstrate that it may be used as an inde-
pendent predictor of coronary events and significantly
correlates with the degree of LVH [10]. However, Al
has an independent predictive value for prognosing
the risk of total mortality in patients with established
CHD diagnosis [11].

According to some data [12], Al elevation may be
diagnosed even before the identification of such indi-
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cators as increased thickness of the carotid intima-
media complex and decreased endothelium-depen-
dent vasodilation. Al can be determined by recording
and subsequent automatic analysis of the sphygmo-
gram. This feature is realized in such devices as the
VaSera VS-1500N volumetric sphygmograph and the
BpLab 24h-blood pressure monitoring system with
Vasotens extension.

The positive aspects of Al, as a method for assess-
ing vascular stiffness, should include high sensitivity
as well as variability in response to therapy. The re-
sults of our own observations confirm the high value
of the method for the assessment of antihypertensive
therapy effectiveness [13]. The negative side of the
method is its dependence on heart rate and baseline
BP. Another important disadvantage is the lack of ref-
erence values. It is only known that the Al measured
on the brachial artery should be in the range of nega-
tive values.

APWV evaluation is rightly considered to be the
“golden standard” for assessing vascular stiffness.
Measuring the characteristics of wave propagation
along the aortic pathway is the most appropriate from
clinical point of view, since the aorta and its main
branches are responsible for most of the pathophysi-
ological effects of arterial stiffness. According to the
guidelines of the American Heart Association, arte-
rial stiffness should be measured noninvasively via
carotid-femoral pulse wave velocity (PWV) evaluation
[14, 15]. APWV in other segments like ankle-brachial
one may be useful, but currently no long-term study
of this method is available in the USA or in Europe.
The determination of PWV in other arterial segments
like carotid-radial one is not recommended since it
has no prognostic value.

The prognostic value of APWV evaluation in terms of
cardiovascular risk has a wide evidence base. 5-year
observation on patients with AH demonstrated the
increase of the risk of cardiovascular complications
and death by 1,4 times for each increase of APWV by
3,5 m/s independently from any other known risk fac-
tor [16]. Some authors consider that APWV correlates
with the risk of acute myocardial infarction, acute
cerebrovascular accident, cardiovascular and total
mortality more tightly than age, BP levels, smoking,
LVH, and CHD [17].

Different approaches for wave registration can be
used for APWV measurement. The corresponding
sensors can reflect the pressure, the dilation of the
arterial wall, and the blood flow velocity measured by
the Doppler method. The path travelled by the wave is

usually equated to the surface distance between the
two registration areas.

A piezoelectric tonometer is used in the methods
based on applanation tonometry (for example, the
“traditional” SphygmoCor device). The SphygmoCor
device has been used in studies of arterial wall stiff-
ness in chronic kidney disease, as well as in some
other studies. Since January 2016 the SphygmoCor
technology has been approved for measuring CBP, Al,
APWV in routine clinical practice in the USA, and the
costs are reimbursed by insurance companies.

The Complior system is an example of devices us-
ing mechanical sensors for registering pulse waves.
This technique has been used in most epidemiologi-
cal studies that have demonstrated the prognostic
value of APWV for cardiovascular events.

One type of the devices registering arterial wall
oscillations is volumetric sphygmometers equipped
with 4 oscillometric cuffs located on both hands
and ankles (Omron VP1000, VaSera VS-1500N, ABI-
system 100). In addition, the system for 24h BP moni-
toring BpLab with Vasotens extension is also able to
calculate APWV by registering a sphygmogram at one
point using a specific mathematical algorithm.

Despite the large evidence base, it is necessary
to emphasize some limitations of the use of APWV
for evaluation of arterial rigidity. In particular, some
difficulties preventing high-quality registration of
pressure pulse waves with mechanical sensors and
applanation tonometry on femoral artery may occur
in patients with metabolic syndrome, obesity, diabe-
tes mellitus and peripheral artery disease [18]. The
presence of aortic, ileal or proximal femoral stenosis
can distort the results of any measurement method.
Abdominal obesity especially in men and large breast
inwomen lead to errors in measuring the distance be-
tween two registration points [19]. It requires precise
measurement of the distance because even small er-
rors may influence the absolute values of APWV [20].
Different researchers recommend either using the
total distance between registration points on the ca-
rotid and femoral arteries or subtracting the distance
from the carotid artery to the jugular notch from the
total distance or subtracting the distance from the
carotid artery to the jugular notch from the distance
between the jugular notch and the measurement site
on the femoral artery [19]. All three options allow only
approximate estimation of the distance which is irrel-
evant for the studies aiming at identifying difference
between the original and repeated measurements.
However, the differences in distance measurement
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methods become critically significant in comparison
of the results of different studies, and it imposes cer-
tain restrictions on the use of this method. In addi-
tion, APVW values depend on initial BP levels.

In recent years, CAVI, a new marker of high vascu-
lar stiffness, which does not depend on the initial BP
levels, has attracted increasing attention. It is proved
that the level of CAVI reflects the severity of coronary
atherosclerosis in patients with established CHD
[21]. Angiographic studies demonstrated that CAVI
increases proportionally with the number of coronary
arteries affected with atherosclerotic lesions [22], as
well as the extent and the degree of stenosis [21].
More than that, CAVI is an independent parameter
positively associated with the coronary calcium score
and the degree of coronary stenosis [23]. There is a
significant correlation between CAVI and severity of
atherosclerosis in the carotid arteries in patients with
cerebrovascular disease [24].

CAVI measurement is performed using a VaSera
VS-1500N volumetric sphygmograph. Apart from
CAVI, this device can measure ABI, Al, and APWV.
Simultaneous analysis of the main markers of high
vascular stiffness allows using this device for screen-
ing of subclinical vascular lesions. It should also be
noted that according to the order of the Ministry of
Health of the Russian Federation dated December
26, 2016. No. 997n “On Approval of the Rules for
Functional Diagnostics”, volumetric sphygmometers
are included in the equipment standard of the func-
tional diagnostics department.

Concluding the discussion of the methods of vas-
cular stiffness evaluation, we would like to emphasize
that the above-mentioned markers of arterial rigid-
ity do not substitute each other and have indepen-
dent prognostic significance, and, consequently, their
complex evaluation is necessary for more accurate
evaluation of cardiovascular risk in concrete patient.

Clinical significance of evaluation of
vascular stiffness
In general, evaluation of arterial stiffness may be
used ad a screening approach for subclinical athero-
sclerosis detection and determination of the groups
of high cardiovascular risk. Detection of subclinical
lesions of vascular wall in patients without CVD aim-
ing to modify lifestyle and to prevent further struc-
tural and functional lesions of target organs has a
high value.

Arterial stiffness has an independent prognostic
value in relation to fatal and non-fatal cardiovascu-

lar events in patients with AH [3, 25]. The results of
arterial stiffness measurement demonstrated that a
significant part of AH patients with moderate cardio-
vascular risk could be reclassified as high cardiovas-
cular risk patients.

It has been established that decreased vascular
elasticity indicates atherosclerosis progression and
is associated with global severity of atherosclerotic
process in patients with CHD and peripheral artery
disease [26].

The brain is particularly sensitive to the decrease
of vascular elasticity and, as a consequence, to a
more pulsating blood flow [4]. Local circulation is
connected with low resistance of microvessels which
facilitates the transmission of excessive energy of the
pulsating flow to the microvascular bed [27]. This may
contribute to recurrent episodes of microvascular is-
chemia, tissue damage and is manifested as white
matter tension, clinically unconfirmed focal brain
infarction and tissue atrophy that contributes to the
development of cognitive impairment and dementia.
Aortic stiffness is also associated with increased risk
of ischemic or haemorrhagic stroke [28].

Arterial stiffness is tightly related to decreased
glomerular filtration rate and is a predictor of pro-
gressing kidney lesions up to terminal kidney insuf-
ficiency requiring dialysis [29]. Increased vascular
stiffness is associated with higher risk of albuminuria
and its progression [30]. High arterial rigidity is a po-
tent independent predictor of total and cardiovascu-
lar mortality in the population of patients with chronic
kidney disease [31].

The above-mentioned data suggest the high prog-
nostic value of arterial stiffness markers for deter-
mination of total cardiovascular risk in different cat-
egories of patients. However, apart from solving the
problems related to cardiovascular risk estimation,
arterial rigidity markers can be used for therapy con-
trol. Even though nowadays there is no convincing
evidence of improved prognosis associated with de-
creased arterial stiffness, it can be assumed by anal-
ogy with LVH, and these data will be available soon.
In this regard, reduction of vascular stiffness should
become a separate goal (intermediate endpoint) of
therapy of patients with CVD together with reaching
target levels of BP, cholesterol, cardio- and nephro-
protection, etc.

Among the non-pharmacological approaches in-
fluencing vascular wall in a positive way, moderate
physical activity, weight loss, low-salt diet, moderate
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alcohol consumption, intake of garlic, fish oil, and
a-lynoleic acid should be mentioned [32].

Pharmacological agents with a proved effect of
decreased vascular remodelling include angioten-
sin-converting enzyme inhibitors, angiotensin recep-
tor type Il blockers, calcium channel blockers, several
beta-blockers with vasodilating effects, indapamide,
nitrates, and statins [33, 34, 35]. The results of our
study [13] demonstrate a higher efficiency of a fixed
combination of amlodipine and lisinopril comparing
with metoprolol monotherapy.

Conclusion

Thus, nowadays practicing doctors have a sufficient
number of methods evaluating arterial stiffness.
These methods include some available markers (PP
and ABI) and more sensitive and specific ones (Al,
APWYV, CAVI) requiring, however, additional equip-
ment. The use of the above-mentioned vascular stiff-
ness indicators in routine clinical practice for esti-
mation of cardiovascular risk and therapy efficiency,
undoubtfully, should contribute to increased quality
of medical care for CVD patients.
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The Congress of the European Heart Rate
Association (EHRA] was held in Barcelona (Spain) on
March 18-20, 2018, within the framework of which
new guidelines on oral anticoagulant therapy in pa-
tients with atrial fibrillation were presented [1]. The
document consists of 20 chapters that can be com-
bined into 4 main areas: general aspects of the use of
new oral anticoagulants (NOAC), monitoring of NOAC
effectiveness, NOAC side effects, the elimination of
complications, and practical aspects of the use of
NOAC in certain groups of patients.

The leading Russian experts gave their comments
on topical issues of NOAC use in patients with atrial
fibrillation (AF) that are listed here below.

General aspects of NOAC use in patients
with atrial fibrilation
Sergei G. Kanorskii (Krasnodar)

The process of NOAC expansion in the field of
thromboembolism prevention, in particular, in AF pa-
tients is unfolding before our eyes. It can be expect-
ed that in the near future, the use of NOAC will be
impossible only in patients with AF and mechanical
valve prostheses, moderate/severe rheumatic mitral
stenosis [2]. In the new edition of the EHRA guide-
lines, it is allowed to use NOAC in patients with AF
and bioprosthetic heart valves, after surgical correc-
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tion of mitral defect, and transcatheter implantation
of the aortic valve.

The indication on the necessity of regular (at least
once per year] monitoring of patients taking NOAC
(assessment of haemoglobin levels, liver and kid-
ney function) should attract physicians’ attention.
Laboratory blood tests should be carried out even
more frequently in patients with reduced kidney func-
tion, in elderly and old people. At the same time, in
daily work, clinical practitioners evaluate patients’
kidney function by calculating glomerular filtra-
tion rate, whereas during large randomized NOAC-
dedicated studies, renal function was determined by
the creatinine clearance (using the Cockroft-Gault
formula). Neither NOAC can be prescribed in case
of creatinine clearance < 15 mL/min due to its ac-
cumulation in the body and consequently high risk of
the haemorrhage. Reduced doses of rivaroxaban (15
mg once per day) or apixaban (2.5 mg twice per day)
can be used in case of creatinine clearance of 15-30
mL/ min. Dabigatran cannot be used with creatinine
clearance <30 mL/min, but within the values of 30-50
mL/min, its prescription in doses of 110 or even 150
mg is acceptable (depending on the risk of bleeding)
2 times per day (Figure 1).

It is necessary to withdraw NOAC 24-48h before
any surgical intervention depending on bleeding risk.

Edoxaban Apixaban
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Figure 1. NOAC use depending on creatinine clearance
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Meanwhile, in patients with chronic kidney disease
(CKD) receiving dabigatran, the period between its
cancellation and the surgical procedure should be,
48-96h, depending on the creatinine clearance.

In case of acute coronary syndrome (ACS) in a pa-
tient taking NOAC, percutaneous coronary interven-
tion can be performed immediately, preferably us-
ing radial access. The duration of dual antiplatelet
therapy after percutaneous coronary intervention in
patients receiving NOAC should be reduced (no more
than 3 months). After a period of dual therapy (NOAC
+ clopidogrel up to 12 months after percutaneous
coronary intervention), which can also start directly
after percutaneous coronary intervention, patients
should be transferred to NOAC monotherapy.

NOAC therapy should be considered for resump-
tion 3-14 days after ischemic stroke, depending on
the degree of neurological deficiency and after exclu-
sion of haemorrhagic transformation according to the
results of computed tomography scan of the brain.

By now NOAC use in several clinical situations
has not been well studied in major randomized clini-
cal studies. Therefore, the updated European Heart
Rhythm Association practical guidelines for the use
of NOAC in patients with AF allow practitioners to
make decisions in accordance with the consistent
opinion of leading experts.

Control of NOAC efficiency
Sergei R. Gilyarevskii (Moscow)

Transfer of patients to another regimen of
anticoagulant administration

When transferring patients from the use of one an-
ticoagulant to the use of another one, one should be
convinced of the continuity of anticoagulant therapy
minimizing the risk of bleeding at the same time.
Pharmacokinetic and pharmacodynamic features of
various anticoagulants therapy regimens should be
interpreted considering individual patient’'s charac-
teristics [1].

Transfer from vitamin K antagonist (VKA] to a
new oral anticoagulant (NOAC)

NOAC can be prescribed immediately if international
normalized ratio (INR] is less than 2.0. If the INR cor-
responds to a range of 2.0-2.5, NOAC therapy can be
started immediately or (preferably) the next day. If the
INR is above 2,5 it is necessary to take into account
both the INR values and the half-life of VKA in order
to calculate the period during which the INR drops

below the threshold level (the half-life of acenocou-
marol, warfarin, phenprocoumon is 8-24, 36-48 and
120-200h, respectively).

The suggested scheme of transfer based on data
from the patient information leaflets for these drugs
is present on Figure 2. Briefly, NOAC administration
may be started with the INR of 3.0 or less for rivar-
oxaban, 2.5 or less for edoxaban, and 2.0 or less for
apixaban and dabigatran.

Transfer from NOAC to VKA

Given the slow onset of VKA action, it may take 5-10
days to reach the therapeutic range of INR; and this
period can have significant individual variability.
Therefore, NOAC and VKA should be administered
contemporaneously until the INR reaches adequate
therapeutic range. This approach is similar with the
one used for administration of low molecular weight
heparin (LMWH] together with the start of VKA treat-
ment. Administration of the saturating dose of aceno-
coumarol and warfarin is not recommended, but such
a method is acceptable when using fenprocoumone.

It should be remembered that NOAC adminis-
tration may affect the results of INR measurement,
therefore, it is important to follow these conditions:
1) The INR should be measured immediately before
taking the next dose of NOAC during the combined
therapy with VKA and NOAC; 2] The INR should be
remeasured at early period after the cessation of
NOAC therapy (in order to evaluate exclusively the
effects of VKA administration) to prove the efficiency
of anticoagulant treatment. Additionally, it is recom-
mended to carefully monitor the INR levels during the
first month until stable results are obtained (for ex-
ample, INR in the range between 2,0 and 3,0 accord-
ing to 3 consecutive analyses).

If combined use of NOAC during the start of VKA
therapy is supposed to be inappropriate, during the
initial period of VKA administration it is possible
to temporally transfer the patients from NOAC to
LMWH, that can be considered in several occasions,
particularly in patients with high risk of developing
thromboembolic complications.

Transfer from NOAC parenteral
administration of anticoagulants

Parenteral administration of anticoagulants (unfrac-
tionated heparin - UFH) and LMWH can be started at
the moment of suggested administration of another
NOAC dose.
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Figure 2. The scheme of NOAC replacement with VKA and vice versa.

Transfer from parenteral administration of
anticoagulants to NOAC

Intravenous administration of UFH: NOAC adminis-
tration normally may be initiated 2h (up to 4h after)
after termination of UFH intravenous administration
(half-life period of 2h).

LMWH: NOAC therapy may be started at the time of
suggested administration of the next dose of LMWH.
This requires particular caution in patients with im-
paired kidney function, since the time of LMWH elimi-
nation in these patients may be extended.

NOAC use in patients with CKD

Cinical decision on the tactics of treating a patient
with AF in the presence of CKD, who needs to receive
anticoagulants, should be based on the results of re-
nal function assessment [3]. Several formulas are
used for evaluation of kidney function, and each of
them has distinct advantages and disadvantages. The
CKD-EPI formula is recommended for calculating
glomerular filtration rate (GFR) by the experts of the
National Kidney Foundation, since its use provided
reliable results for different stages of CKD. In case of
NOAC administration it is more preferable to evaluate
kidney function through creatinine clearance calcu-

lated with the Cockroft-Gault formula that has been
used in numerous clinical studies. It is worth to high-
light that it is possible to establish CKD diagnosis and
to define its severity only in case of stable renal func-
tion but not in case of acute renal failure. In the lat-
ter case, creatinine level in the blood and calculated
creatinine clearance may indicate only moderately
reduced (or even normal) kidney function not reflect-
ing the real severity of existing abnormalities. In case
of acute renal failure NOAC therapy should be discon-
tinued, and parenteral anticoagulant therapy should
be prescribed (after careful comparison of risk and
benefits).

Patients taking NOAC should be carefully moni-
tored for renal function that should be evaluated not
less frequently than once per year to detect changes
in kidney function and perform adequate dose cor-
rection. If kidney function is impaired [(if creatinine
clearance is 60 mL/min and less) it is recommended
to estimate renal function more often (the minimal
frequency of these tests can be calculated using the
following formula: creatinine clearance/10). Renal
function should be assessed more frequently if ad-
ditional risk factors (elderly age, weakness, several
concomitant diseases, etc) are present, particularly
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in case of treatment with dabigatran. Development
of concomitant diseases (infections, acute heart fail-
ure, etc) may temporarly influence the kidney func-
tion, and it should be evaluated in such cases. Patient
should know about the necessity of medical consulta-
tions in these situations.

It is worth to mention possible decrease of edox-
aban (60 mg once per day] efficiency comparing
with warfarin in patients with creatinine clearance >
95 mL/min. Moreover, the results of secondary data
analysis in patients included in studies dedicated to
rivaroxaban and apixaban showed a similar pattern.

NOAC use in patients with mild or moderate
CKD (creatinine clearance 30 mL/min or
more)

According to the analysis of the main clinical trials
of NOAC, the use of all 4 NOAC in patients with mild
or moderate CKD is associated with stable efficiency
and safety comparing with warfarin, similar with the
treatment in the absence of CKD.

Moreover, the results of the ARISTOTLE study
suggest a lower risk of bleeding when using apixa-
ban compared with warfarin in these patients; and
such benefits of apixaban became significantly more
evident in case of lower creatinine clearance while
maintaining benefits in reducing the risk of stroke [4].
On the contrary, the advantages of using 110 mg dab-
igatran compared with warfarin disappeared in pa-
tients with creatinine clearance less than 50 mL min
while maintaining a similar risk of developing stroke
compared with warfarin.

Using an appropriate dose of NOAC is particular-
ly important for CKD patients. Despite the fact that
rivaroxaban, apixaban and edoxaban doses were
reduced according to kidney function in major ran-
domized clinical trials (RCT), the RE-LY study rand-
omized patients into the groups receiving dabigatran
in dose of 150 mg twice per day or 110 mg twice per
day without dose reduction in case of absence of re-
nal failure [4]. It is recommended to use dabigatran in
the dose of 110 mg twice per day in patients with cre-
atinine clearance below 50 mL/min and high bleeding
risk. Given the availability of 3 inhibitors of Xa fac-
tor, which are less excreted by the kidneys, the use
of these drugs is preferable in patients with impaired
renal function. NOAC use in doses not correspond-
ing to indications correlates with worse prognosis. In
particular, apixaban use in patients with normal renal
function or its mild impairment was associated with
decreased efficiency (increased frequency of stroke)

and lack of information about higher safety in group
of patients with AF, that are supported by some clin-
ical evidences.

Use of anticoagulants in patients with
creatinine clearance 15-29 mL/min

There are no RCT data on the effectiveness of NOAC
for the prevention of stroke in patients with AF and
severe CKD or in patients who use kidney replace-
ment therapy, since the main NOAC-dedicated RCT
did not include patients with creatinine clearance
less than 30 mL/ min (except for a small number of
patients with creatinine clearance 25-30 mL/min,
who used apixaban). However, it be noted that war-
farin has never been prospectively studied in RCTs, in
which such patients would be included.

Rivaroxaban, apixaban, and edoxaban (but not
dabigatran) are approved for using for treatment of
patients with severe CKD (stage 4 with creatinine
clearance 15-29 mL/min} in Europe, considering ap-
propriate dose reduction.

NOAC use in patients with creatinine
clearance less than 15 mL/min and in
hemodialysis patients

Safety and efficacy of NOAC use in patients with ter-
minal CKD and in hemodialysis patients remains un-
clear and is actively investigated in ongoing studies.
The results of the analysis of these registers showed
a higher incidence of admission to hospital or death
from bleeding in patients receiving hemodialysis, that
began taking dabigatran or rivaroxaban in absence of
registered indications, compared with VKA.

In the USA, but not in Europe and not in Russia,
apixaban (5mg, twice per day) is currently approved
for use in patients with chronic CKD receiving hemo-
dialysis. It is worth to mention some recent results
indicating that in this case (apixaban dose 5mg, twice
per day) blood concentration of apixaban is higher
than therapeutic one.

In patients with these characteristics, the concen-
tration of NOAC in the blood corresponded to that in
patients with normal renal function if they received
apixaban (2.5 mg 2 times a day, in a small number
of hemodialysis patients), edoxaban (15 mg once a
day, severe renal failure, Japanese study), and riva-
roxaban (10 mg once a day, in patients with terminal
CKD). Notably, blood concentration of a drug can be
considered just an indirect indicator of its efficiency of
safety. In the absence of specific RCT data assessing
clinical outcomes, NOAC use should be avoided as a
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standard tactic in patients with severe renal dysfunc-
tion (creatinine clearance less than 15 mL/min) and
in patients receiving hemodialysis. However, given the
lack of convincing data on the efficacy and safety of
VKA use in this situation, the decision on the choice of
anticoagulant can be individual and should be made
after discussion with colleagues and considering pa-
tient’s preferences.

There are no data on the use of NOAC in patients
who underwent kidney transplantation. If NOAC are
used in such patients, the dose should be selected
in accordance with the calculated indicators of renal
function; moreover, caution should be exercised due
to the possibility of drug interactions between NOAC
and concomitant immunosuppressive therapy.

NOAC use in patients with severe liver
diseases

The use of all 4 NOAC is contraindicated in patients
with liver diseases, associated with coagulopathy
and clinically significant bleeding, including patients
with cirrhosis, the severity of which corresponds to
class C of the Child-Turcotte-Pugh classification.
Rivaroxaban should also not be used in patients with
AF and Child-Pugh class B cirrhosis, due to more
than a double increase of blood drug concentration
in such cases. Dabigatran, apixaban, and edoxaban

can be used with caution in patients with class B cir-
rhosis. Both hepatologist and haematologist should
prescribe therapy and control its effects in the con-
ditions of specialized medical centres. None of the
NOAC studies showed an increase in the risk of liver
damage. According to experts, this risk may be even
less than in case of VKA use.

Algorithm of NOAC dose choice considering
drug interactions

A possible algorithm of the choice of NOAC dose con-
sidering drug interactions presented on Figure 3.

How to measure the anticoagulant effect of
NOAC?

Aleksei V. Tarasov ([Moscow]

In routine clinical practice, NOAC do not require
monitoring coagulation: neither dose nor treatment
intervals should not be corrected in response to the
change of coagulation parameters for the registered
However, laboratory tests evaluating
drug influence on anticoagulant effect may help clini-

indications.

cal practitioners in case of emergency or in particular
clinical situations [1].

Long-term laboratory monitoring may be consid-
ered for patients with particular characteristics (se-
verely overweight or underweight patients, high risk

> NOAC standard dose [«
v Established
Evaluate specific criteria of NOAC dose reduction li
Not established l
NOAC use in
Evaluate other (“Gray”) interactions that may influence studied smaller
blood concentration of NOAC dose
Not >2 interactions influencing blood
No. or concentration of NOAC v
S Yes
t
Justone Other NOAC with less number of interactions
¢ Not
Presence of Presence of Not
|| nonproportional and nonproportional and

unrecoverable bleeding

risk?
Yes l

e Consider using dabigatran 110mg or
edoxaban 30 mg/15mg, but these doses are
not approved and increase the risk of stroke
comparing with VKA in case of good control
of therapy

¢ Other modes of dose reduction are not
indicated and not studied in general

* Repeat evaluation of alternative tactics of
stroke prevention

unrecoverable bleeding

risk?
¢ Yes

Evaluate the possibility of
alternative tactics of stroke
prevention

l Impossible

indications

Consider the possibility of assessment of
drug concentration in a specialized centre
+ (J dose reduction having no registered

Figure 3. A possible algorithm of the choice of NOAC dose considering drug interactions
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of bleeding, evaluation of compliance to treatment).
Common tests of coagulation (prothrombin time
(PT), activated partial thromboplastin time (APTT))
do not give a precise estimation of NOAC effects,
since it can be measured just with specific anticoag-
ulation tests developed for quantitative evaluation of
NOAC in blood serum. Therefore, considering emer-
gency situations, it is recommended to consider the
opportunity of 24h-availability of these tests in all
hospitals.

Chromogenic analysis of anti-Xa factor are avail-
able for measuring concentrations of inhibitors of Xa
factor in blood plasm, using proved test calibrators of
diluted thrombin time (dTT), and using ecarin clotting
time (ECT). They demonstrate direct linear correla-
tion with dabigatran concentration and are suitable
for quantitative estimation of dabigatran concentra-
tion.

The review of expected values of maximal and
minimal NOAC concentrations is presented in Table
1. It is important to know the time of NOAC adminis-
tration in relation to blood sampling time for correct
interpretation of the analysis of coagulation. Maximal
effect of NOAC on clotting test occurs when its con-
centration in plasm is maximal, and it corresponds to
the time interval of 1-3h after administration of each
of these drugs (Figure 3).

Measurement in emergency situations

In emergency situations, such as bleeding, urgent
invasive interventions or acute stroke, available rou-
tine blood clotting tests can quickly inform the doc-
tor about the anticoagulant effect at a given point in
time; specific analyses can provide an accurate as-
sessment of drug plasma levels. Coagulation tests
can also detect associated bleeding disorders, and, in
exceptional cases of a planned operation with a high
risk of bleeding, they can help to determine the tim-
ing of the intervention.

Dabigatran

APTT can provide qualitative estimation of dabiga-
tran anticoagulant activity. The correlation between
dabigatran and APTT is curvilinear during the day.
Clinically significant plasma levels of dabigatran have
a small influence on PT and INR that makes them
inappropriate for evaluation of dabigatran anticoagu-
lative activity. Thrombin time (TT) is very sensitive to
the presence of dabigatran, and normal TT values ex-
clude the presence of very small doses of this drug.
dTT and ECT tests allow measuring dabigatran levels
in a clinically significant range.

Factor Xa inhibitors (rivaroxaban, apixaban,
edoxaban]

Factor Xa inhibitors influence PT and APTT differ-
ently. But APTT cannot be used for any significant
evaluation of Xa factor inhibition due to its restricted
duration, high variability of analysis and paradoxal re-
sponse to low concentrations. Even if factor Xa inhib-
itors demonstrate concentration-dependent increase
of PT, this effect depends both on the inhibitor itself
and on the analysis. More than that, PT is not specific
and may be influenced by numerous factors (hepatic
insufficiency, vitamin K deficiency, for example). PT
cannot be used for estimation of anticoagulant ef-
fect of apixaban. PT may give some quantitative in-
formation for rivaroxaban and, to a lesser extent, for
edoxaban, even if the sensitivity of different reagents
is significantly different and may be insensitive to the
effect of anti-Xa factor.

Adverse effects of NOAC and liquidation of
complications

Vadim S. Zhuk (Saint-Petersburg)

Despite the absence of obligatory control and conve-
nient therapeutic regimen of NOAC, it is impossible
to exclude the errors of administration. The most
frequent and the most “human” one is simple for-

Table 1. NOAC plasma levels and appropriate clotting tests

| Dabigatran

Apixaban | Edoxaban | Rivaroxaban

Expected plasma levels of NOAC in patients with AF (based on the diluted thrombin time (dTT) /ecarin coagulation test (ECT) for dabigatran
and anti-Xa factor (for Xa factor inhibitors)

Expected plas*ma variation (peak) for standard bhthd 69-321 91-321 184-343

dose (ng/mL)

Expected plasma level variation (lowest, “at

the bottom”) for a standard dose (ng/mL)* 31-225 34-230 31-230 12-137
Expected effects of NOAC on routine clotting tests

PT ™ (M) D) M

APTT M (1 ™ i\

Activated clotting time NN N N N

T M - - -

* This variation in values is shown as P5/95 percentile for dabigatran, rivaroxaban, apixaban, and interquartile range for edoxoban
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getfulness. Each patient should be informed how to
proceed in case of a missed drug dose. The forgot-
ten medication dose should be taken immediately if
the half period before the next drug administration
has not passed yet (12h or 6h is drug is taken once
or twice a day, respectively). If this time has already
passed, it is recommended to take the next dose and
every effort should be made to prevent such a situ-
ation in future. Another possible mistake is taking a
double dose. If drug is taken twice a day, it is recom-
mended to skip the next administration, and if the
medication regimen is once a day, treatment should
be continued normally.

The situation related to increased concentration
of drug in blood is potentially dangerous since it may
lead to bleeding.

This is possible either if patient deliberately or not
took more than three pills, or if he developed acute
renal failure on the background of chronic adminis-
tration, or if it was the result of drug interactions. In
case of overdose, some coagulation tests may help.
For example, normal APTT excludes high level of
dabigatran, and normal PTT excludes overdose of ri-
varoxaban, apixaban, and edoxaban.

In general, NOAC are safe enough, however, their
administration increases the absolute number of
bleeding cases. The relevant sections of the guide-
lines are dedicated to evaluation of the risk of bleed-
ing. If bleeding occurs, it is important to understand

rapidly how much threatening it is for patient’s life:
if it is small and not dangerous or if it is large and
life-threatening. In addition, it is necessary to ob-
tain information about what particular drug and in
which dose the patient is taking, the exact time of the
last dose, renal function, and concomitant therapy.
Remembering the relatively short NOAC half-life pe-
riod, waiting strategy is adopted, otherwise the need
to administer a specific drug inhibitor is considered.

Minor bleeding during NOAC therapy can be nor-
mally resolved by skipping one dose, at maximum. In
case of recurrent bleeding, it is acceptable to reduce
the dose or replace the drug with another NOAC with
a different mechanism of action. However, in case of
a larger but still not life-threatening bleeding some
measures aiming to treat the underlying cause of
bleeding, like mechanical compression, endoscopic
or surgical hemostasis, etc, are required. Already at
this stage, the possibility of dialysis or of administra-
tion of a specific antidote should be planned. In life-
threatening situations, the use of antidotes and other
specific medications can bring significant benefits
and reduce potential danger. The detailed algorithm
is presented at Figure 4.

NOAC therapy may be resumed in most of cases
after stopping bleeding and eliminating its cause. All
other bleeding cases, especially the life-threatening
ones, require the re-evaluation of benefits and risks
of repeated start of anticoagulant therapy. Especially

Bleeding during NOAC therapy

1. Define the time of the last drug dose

3. Make coagulation tests

2. Determine the levels of creatinine (clearance), haemoglobin, and leukocytes.

v

Y

Minor bleeding

| | Moderate/severe bleeding |

| Life-threatening bleeding

v

1. Skip or postpone the next
drug dose

2. Re-evaluate the
concomitant therapy

3. Change drug dose or
replace NOAC with
another drug nor bleeding

needed)

needed

replacement)

hemodialysis

Supporting measures:

® Mechanical compression

* Endoscopic haemostasis in case
of gastrointestinal bleeding

e Surgical haemostasis

« Infusion therapy (colloids if

¢ Transfusion of red blood cells if
* Fresh frozen plasma (as plasma

* Platelet transfusion [if platelet
count is < 60*109/L)
¢ Provide adequate diuresis

For dabigatran:

¢ Discuss the necessity of
idarucizumab administration,
if it is unavailable, consider

For dabigatran:
e |[darucizumab 5 g,
intravenously

For patients receiving factor
Xa inhibitors:

¢ Andexanet alpha
(expectation of approval)

Otherwise discuss:

¢ Prothrombin complex
concentrate (PCC): Beriplex,
CoFact, 50 U/kg, if indicated
¢ Activated prothrombin
complex concentrate (aPCC)
(Feiba) 200 U/kg/day

Figure 4. Algorithms of actions in case of bleeding during NOAC therapy
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after severe and life-threatening bleeding, the risks of
re-initiating anticoagulant therapy may outweigh the
benefits. In such cases, implantation of the occluder
into the left atrial appendage can be considered as
a potential substitute for long-term anticoagulation.

Practical aspects of NOAC use in some
groups of patients
Igor S. Yavelov (Moscow]

Percutaneous coronary interventions in
patients with AFT taking NOAC
The approach to NOAC therapy of patients with stable
coronary heart disease (CHD) undergoing transcuta-
neous coronary interventions (TCl, coronary stenting)
is shown in Figure 5. It has few differences from the
previous version of this guideline. The main differ-
ence is that it is recommended to check NOAC levels
in blood and not routine clotting parameters when
deciding on thrombolytic therapy and parenteral anti-
coagulant administration during thrombolysis.
Comments: ATT - antithrombotic therapy, ACT -
activated clotting time, GP lIb/Illa inhibitors - glyco-
protein llb/Illa inhibitors; Ml w- myocardial infarction;
PPI - proton-pump inhibitors; LMWH - low molecular
weight heparin; UFH - unfractionated heparin; DES -
drug-eluting stents.

Many aspects of the use of combined antiplatelet
therapy after PCl are unclear [1]. This concerns both
its duration and its composition. The decision must
be made individually, taking into account the charac-
teristics of a particular patient. The algorithm pro-
posed in this document assumes the use of triple an-
tithrombotic therapy within 1-7 days after PCI (prior
to discharge). In the future, after the implantation of
modern DIS in patients with stable CHD, it is prefer-
able to use double antithrombotic therapy (NOAC in
combination with aspirin or clopidogrel) up to 1 year,
then changing it for NOAC monotherapy. Such ap-
proach is acceptable for PCl in patients with ACS, but
in this case also the triple antithrombotic therapy with
duration of 3 months is considered (that is less than
in guidelines of other expert groups recommending é
months of triple antithrombotic therapy). The argu-
ments favouring reduced duration of double/triple
antithrombotic therapy are unavoidably high risk of
bleeding and low atherothrombotic risk. The reasons
for increased duration of double/triple antithrombotic
therapy include implantation of first-generation drug-
eluting stents, high atherothrombotic risk (stenting of
the left coronary artery, proximal stenosis of the an-
terior interventricular branch, and proximal bifurca-
tion, repeated MI history, history of stent thrombosis)
together with the low risk of bleeding. In patients with
a score on the scale CHA2DS2-VASc = 1 in men or =

| AFin patients taking NOAC |

\/

v

| Planned PCI | |

Acute coronary syndrome

| Withdraw NOAC: the first dose >24h after the intervention |

After admission to hospital:

+ * Withdraw NOAC

* Loading dose of aspirin (150-300 mg) + P2Y,, blocker, according to the standard protocol

Consider an alternative approach

(as in all patients requiring chronic
administration of oral anticoagulants)
* Coronary artery bypass surgery

* Balloon angioplasty

Ml with ST elevation

7 v

Ml without ST elevation

v v

Take anticoagulants between
procedures according to the local

Fibrinolysis
¢ Only in case of blood NOAC

practice level below therapeutic one
e UFH (with control of ACT/APTT) * Do not use UFH or enoxaparin
* bivalirudin if NOAC action is still

« avoid GP lIb/Illa inhibitors

Stent type:
Modern DIS are preferred (exclude
bare metal stents and first-
generation DIS).

v v

maintained

Primary PCI (preferable) Urgent PCI - Non-urgent PCI
¢ Radial access approach as for the ¢ Postpone PCI
¢ Preferably new-generation primary PC o Start fondaparinux

DIS

* |n addition, UFH, LMWH or
bivalirudin (independently
from NOAC}

* avoid GP IIb/Illa inhibitors
 Avoid fondaparinux

(preferable) or LMWH
>12h after NOAC

® Exclude pre-
treatment with
bivalirudin, UFH or GP
IIb/1l1a inhibitors

\ 4 \

After termination of parenteral anticoagulant: resume (the same) NOAC in combination with one or two antiplatelet drugs

v

Discharge from the hospital with a plan to reduce the intensity of ATT

Figure 5. PCl in patients with AF taking NOAC
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Table 2. Timing of the last dose of NOAC before the start of planned invasive interventions.

n dabigatran etexilate Apixaban, rivaroxaban, edoxaban
5{::::::: In the absence of a significant risk of bleeding and / or adequate local hemostasis, a procedure is possible when minimal drug
(mL/min) concentration in the blood is reached (in particular, 12 or 24 hours after the last dose)
Low bleeding risk High bleeding risk Low bleeding risk High bleeding risk
>80 224 h 248 h 224 h >48 h
50-80 236 h 272 h 224 h >48 h
30-50 248 h 296 h 224 h »48 h
15-30 Not indicated 236 h 248 h
<15 No official permission for use

Bridge therapy using LMWH/UFH is not needed

bleeding

Resume taking full NOAC dose »24h after interventions with low risk of bleeding, and 48(-72h) after interventions with high risk of

In case of planned operations patients should receive written instructions where the expected date and time of the intervention are
mentioned together with the timing of the last NOAC dose (and other medications)

2 in women, in combination with an increased risk of
bleeding, it is suggested to refuse NOAC therapy lim-
iting treatment to antiplatelet agents.

NOAC doses after PCl in patients with non-valvu-
lar AF: apixaban - dose will be defined after the re-
sults of the AUGUSTUS study (in which the standard
doses for patients with non-valvular AF are used),
dabigatran etexilate - 110 mg twice a day or 150 mg
twice a day, rivaroxaban - 15 mg once a day (10 mg
once a day in patients with creatinine clearance 30-
49 mL/min), edoxaban - dose will be defined after the
results of the ENTRUST-AF PCl study [5]. At the same
time, it should be noted that for stroke prevention,
the efficiency of the dose of rivaroxaban used in the
PIONEER AF-PCI study (15 mg once a day) remains
not fully studied due to the statistical limitations of
this trial, at least comparing with the standard dose
of VKA or rivaroxaban dose of 20 mg once a day in pa-
tients with normal creatinine clearance [6]. In case of
combination of dabigatran and one antiplatelet agent
(clopidogrelin this study), it is suggested to prefer the
dose of 150 mg twice a day, leaving the dose of 110 mg
twice a day for patients with elevated risk of bleeding.

Surgical interventions in patients taking
NOAC

The data on optimal approaches for the use of
NOAC in surgical interventions are limited. When de-
ciding when to terminate and restart NOAC adminis-
tration, one should consider patient’s characteristics
(age, history of bleeding, concomitant therapy, renal
function) and operation-related factors (Table 2).

NOAC and restoration of sinus rhythm
(cardioversion)

The possibilities of using NOAC in cardioversion are
presented in the Figure 6.

NOAC and ischemic stroke
The details of treatment of acute ischemic stroke in
patients taking NOAC are presented in the Figure 7.
Resuming NOAC therapy should be considered >1
day after transitory ischemic attack (TIA), > 3 days
after ischemic stroke with light neurologic deficit,
26-8 days after ischemic stroke with moderate neu-
rologic deficit (in last two cases, it should be done
after repeated CT or MRI during previous 24 h to
exclude hemorrhagic transformation of ischemic
stroke). Earlier start of NOAC therapy is suggested
for patients with high risk of recurrent stroke (in
particular, in case of left atrial appendage throm-
bus) without hemorrhagic transformation of isch-
emic stroke proved with the results of CT or MRI.
These approaches correspond to the suggestions of
other expert groups of the ESC.

NOAC after intracranial haemorrhage
It is recommended to consider the resumption of
NOAC therapy 4-8 weeks after intracranial hemor-
rhage (after possible repeat of CT or MRI).

Arguments favouring refusal of NOAC therapy re-
sumption:

- Severe intracranial hemorrhage;

- Multiple cerebral hemorrhages (in particular, >
10);

- Lack of reversible/treatable cause of bleeding;

- Elderly age;

- Bleeding during a break in taking anticoagulants;

- Bleeding occurred while taking adequate or re-
duced dose of NOAC;

- Uncontrollable arterial hypertension;

- Chronic alcohol abuse;

- The need for dual antiplatelet therapy after PCI.

In these cases, the possibility of the implantation of
left atrial appendage occluder should be discussed.
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| Necessity of cardioversion (electrical or pharmacological) |

|
v

v

| NOAC administration for > 3 weeks |

| Patient without anticoagulant treatment |

v

Evaluation of compliance to treatment and recording |

| onssy - AF<ssh |

Y y

v

| OM>484 - AF248h |

v

v

Limited data on NOAC, but most
likely, it is acceptable to change
LMWH or UFH with NOAC
(administration > (2)-4h before
cardioversion)

Good compliance (in
particular, 100% during last
3 weeks)

Doubts in compliance or
suggested high risk of LA
thrombosis - make TEE

Aim - early cardioversion

* Start NOAC 2 (2)-4h before
* TEE for excluding thromb
presence in the left atrium

Aim - delayed cardioversion

* NOAC treatment for > 3 weeks
before cardioversion, make sure
about patient’s compliance

* Make cardioversion

\ v

v

'

NOAC pattern for > 3 weeks

If TEE revealed the presence of thrombi in the LA: postpone cardioversion, continue anticoagulant therapy, before cordiorersis

repeat TEE (no data on the most preferable strategy: transfer patient to heparin therapy + VKA or start/continue
NOAC treatment (the best results for rivaroxaban, other NOAC are still being studied), especially in case of
unstable INR, in patients who have not received VKA before, or in case of AVK intolerance.

v

Cardioversion |

| Duration of anticoagulant treatment after cardioversion |

Y v ¥

For life, if CHA2DS2-VASC score > 1 for men or 4 weeks if CHA2DS2-VASC score =0 for men or =1 Unclear, if CHA2DS2-VASC=0 for men or =1 for women,
> 2 for women for women, and AF 3 48h especially if AF<12h: 1 day, 3 days, 1 week, longer?

Figure 6. NOAC in cardioversion

Comments: LMWH - low molecular weight heparin, UFH - unfractionated heparin, TEE - transesophageal echocardiography,
LA - left atrium.

| Acute ischemic stroke with clinically significant neurologic deficit

v

Yes
| Plasma levels of NOAC below detection levels I
* Not | Yes
| Last NOAC administration >48h ago, normal kidney function |
Not
Yes
| NOAC antidote is available' "
¢ Not 4 \
Last NOAC administration 24-48h ago, normal kidney function Consider Start
or plasma levels <30 pg/mL for rivaroxaban, apixaban, or thrombolysis for some || thrombolysis®
edoxaban ( change of >4h after the last dose)? patients after antidote
administration®
v Yes v
Not Consider thrombolysis for some patients® | .
Start (simultaneously)
\i ¢ \ endovascular
| Consider endovascular thrombectomy* | thrombectomy*

! '

| Treatment of patients with stroke in intensive care units |

Comments:

' currently the antidote is available just for dabigatran (idarucizumab);

agreement of the experts;

in case of presence of necessary indications and absence of contraindications;

endovascular thrombectomy should be performed just in case of target vessel occlusion, presence of indications and acceptability of
the procedure according to the existing evidences.

2
3
4

Figure 7. Treatment of acute ischemic stroke in patients taking NOAC
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These approaches correspond to the suggestions of
other expert groups of the ESC.

NOAC after gastrointestinal bleeding

It is recommended to consider the resumption of
NOAC therapy 4-7 days after gastrointestinal bleed-
ing. Arguments favouring refusal of NOAC therapy
resumption:

- Undetected area of bleeding;

- Multiple angiodysplasia in the digestive tract;

- Lack of reversible/treatable cause of bleeding;

- Bleeding during a break in taking anticoagulants;

- Chronic alcohol abuse;

- The need for dual antiplatelet therapy after PCI;

- Elderly age.

In these cases, the possibility of the implantation of
left atrial appendage occluder should be discussed.

Conflict of interests: None declared.
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Important results
from ESC Congress 2018

Another annual Congress of the European Society
of Cardiology (ESC) was held in Munich (Germany) on
August 25-29, 2018. The ESC Congress ranks among
the three most important and visited international
cardiologic scientific events. More than 31 thousand
delegates from 150 countries and 5 continents par-
ticipated in this congress.

The President of the ESC Prof. Jeroen Bax present-
ed the golden medal, the highest award of the ESC,
to the President of the Russian Society of Cardiology
academician Yevgeny Shlyakhto.

The scientific program of the ESC Congress was
extensive and included more than 500 workshops
and sessions attended by recognized international
experts, clinical practitioners and young scientists
from different countries. 400 topics of cardiology and
related conditions have been observed during the
Congress.

Hot Line sessions are the most followed scien-
tific events of the ESC Congress and they are tradi-
tionally held in the main conference room (Munich
Halll. This year results of new major trials in differ-
ent areas of cardiology were discussed during five
Hot Line and Late-Breaking Clinical Trials sessions.
In particular the results of several long-awaited
clinical studies were presented: ARRIVE (Aspirin
to Reduce Risk of Initial Vascular Events), ASCEND
Aspirin (A randomized trial of aspirin versus place-
bo for primary cardiovascular prevention in 15,480
people with diabetes]), ASCEND (A randomized trial
of omega-3 fatty acids [fish oil] versus placebo for
primary cardiovascular prevention in 15,480 people

with diabetes), COMMANDER HF (Randomized Study
Comparing Rivaroxaban with Placebo in Subjects
with Heart Failure and Significant Coronary Artery
Disease Following an Episode of Decompensated
Heart Failure), GLOBAL LEADERS TRIAL (A random-
ized comparison of 24 month ticagrelor and 1 month
aspirin versus 12 month dual antiplatelet therapy fol-
lowed by aspirin monotherapy), PURE (Association of
dietary quality and risk of cardiovascular disease and
mortality in more than 218,000 people from over 50
countries).

16 workshops were dedicated to the rapidly grow-
ing area of “Digital medicine” that attracted wide at-
tention of participants.

The scientific program of this year included nu-
merous joint workshops. 32 joint symposiums with
international and national societies of Northern and
Southern Africa, Asia, and other European medical so-
cieties were held during the Congress. 10 workshops
were organized by the worldwide known cardiological
journals (European Heart Journal, Circulation, The
New England Journal of Medicine, JAMA, The Journal
of the American College Cardiology).

Notably, 10 educational sessions dedicated to
general questions of cardiology, emergency care, in-
terventional cardiology, electrophysiology/ablation,
medical statistics, clinical trials, and diagnostic algo-
rithms were organized for young cardiologists.

Within the framework of the scientific program,
several interventional procedures were broadcast in
real-time mode from international educational cen-
tres of Italy, England, Germany, and Spain.
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Scientific program of the Congress included satel-
lite symposiums that involved international manufac-
turers of medicines and medical equipment.

Poster session was the important part of the scien-
tific program. Poster presentations were divided into
9 directions and two formats: traditional posters and
electronic posters.

The Conference book included more than 4500 ab-
stracts, a part of them was selected for oral presen-
tations.

According to the tradition, the Congress presented
updated clinical guidelines:

¢ Guidelines on treatment of arterial hyperten-
sion;

¢ Guidelines on myocardial revascularization;

e The fourth universal definition of myocardial in-
farction;

¢ Guidelines on treatment of cardiovascular dis-
eases during pregnancy;

e Guidelines on diagnostics and treatment of syn-
copal conditions.

New highlights in diagnostics and treatment of
cardiovascular diseases were presented at exhibition
supported by 200 manufacturers of pharmacological
agents and medical equipment.

The leading Russian scientists were chosen as co-
chairmen of different workshops and presented their
results at oral and poster sessions. Several young
Russian researchers received awards for their scien-
tific work. The Russian Society of Cardiology partici-
pated in exhibition of national cardiological societies.

More detailed information on the ESC Congress
can be found on its official website www.escardio.org.

The next ESC Congress will be held in Paris
(France), on August 31- September 4, 2019.
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MANUSCRIPT PUBLICATION RULES IN THE
INTERNATIONAL HEART AND VASCULAR DISEASE JOURNAL

Disclaimer: Edition of rules come into force since
November, 2018. The rules describe the conditions
of publication of manuscripts (articles) through the
site http://www.heart-vdj.com. The editorial Board
is ready to answer questions and help authors by e-
mail: submissions.ihvdjldgmail.com.

The International heart and vascular disease journal
has been published since 2013. It is official journal of
the Cardioprogress Foundation. The target audience
of this peer-reviewed journal is cardiologists and in-
ternal disease specialists. The journal is primarily fo-
cused on questions of epidemiology, prevention, and
cardiac pharmacotherapy. It also publishes lectures
and literature reviews on various problems of modern
cardiology, reports on new diagnostic methods, and
other information which is important for the practi-
tioners.

The General criteria for the publication of articles
in the International heart and vascular disease jour-
nal are the relevance, novelty of the material and its
value in theoretical and/or applied aspects.

The languages of publications are Russian and
English. Journal is peer-reviewed, with multistage
editing. Editorial board is presented by the leading
cardiologists from different countries and Russia.

International heart and vascular disease journal aims
to ensure that its publications fulfill the requirements
of international publishing standards, such as the
Uniform Requirements for Manuscripts Submitted
to Biomedical Journals: Writing and Editing for
Biomedical Publication, by the International
Committee of Medical Journal Editors, ICMJE (http://
www.icmje.org), and the recommendations by the

Committee on Publication Ethics, COPE (http://www.
publicationethics.org.uk).

All clinical trials should be performed and described
in full accordance with the CONSORT standards
(http://www.consort-statement.org],
research—STROBE  (http://www.strobe-statement.
org), systematic reviews and meta-analyses — PRISMA
(http://www.prisma-statement.org), diagnostic accu-
racy — STAR (http://www.stard-statement.org).

observational

I. The International heart and vascular disease
journal accepts the following manuscripts:

1) Original papers present the results of clinical
studies. The word limit is 3,000 (including references,
tables, and figure legends). The maximal number of
references is 15. The structured abstract should con-
tain 5 sections (Aim, Material and Methods, Results,
Conclusion, and Key words), and be no longer than
300 words.

2) Lectures, or clinically oriented reviews, are writ-
ten by experts in broader areas of medicine. Lectures
could be focused on epidemiology, pathophysiology,
diagnostics, treatment, and prevention. The word
limit is 5,000 (including references, tables, and figure
legends). The maximal reference number is 80. The
unstructured abstract is no longer than 150 words.

3) Literature reviews are focused on more specific
topics, compared to lectures. The word limit is 4,500
(including references, tables, and figure legends).
The maximal reference number is 50. The unstruc-
tured abstract is up to 150 words.

4) Clinical case is a brief report on a complex di-
agnostic problem and its solution, or a description of
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a rare clinical observation. The word limit is 600 (in-
cluding references, tables, and figure legends). The
maximal number of references is 5. No abstract is
required.

5) Clinical opinion informs the readers on the topics
of cardiovascular medicine and related disciplines.
The word limit is 2,500 (including references, tables,
and figure legends). The maximal number of refer-
ences is 15.

The journal accepts for publication original phase
2, 3 and 4 clinical studies. Literature reviews should
be based on sources not older than 5 years.

Il. Information about the article, which includes
the following sections, is combined into a single file
«letter (cover)»:

1) the manuscript is not under consideration in an-
other edition; 2) has not been previously published;
3) contains a full disclosure of the conflict of interest;
4) all authors meet the criteria of authorship, it was
read and approved; 5) the author (s) are responsible
for the power of attorney submitted in the manuscript
materials. 6] all contact information of the author re-
sponsible for correspondence; 7) information about
previous publications of the authors on the same top-
ic or pre-publication.

If the manuscript is a part of the thesis, it is neces-
sary to specify the estimated terms of thesis defense.

The «letter of direction (accompanying)» should be
made out on one or two sheets. Using the form of the
official institution-at the choice of the author’s team.
In the address: «to The chief editor of the Russian
cardiology journal, academician of RAS, Professor
Oganov R. G.». The signatures of all authors should
be placed at the bottom.

«Directional (cover) letter» is scanned. File format.
jpeg attached as an additional file of the manuscript.

The absence of a letter or incomplete text of the let-
ter (not containing the above items] is the basis for re-
fusal to accept the manuscript for consideration.

lll. Registration on the Website and information
about the authors.

1. Any of the authors can submit an article to the
journal. Usually it is the one who then conducts cor-
respondence with the editorial office and to whose
mail notification letters come (when submitting a
manuscript through the site, you can choose to send
notifications to all authors).

The author registers on the site, entering his full
name. In the form to be filled in when submitting

an article, all authors and all additional information
(places of work, positions, academic titles, institu-
tions, ORCID — all authors) are indicated.

If the author has several places of work, it is writ-
ten: 1. «The name of the institution...» 2. «<Name of
institution.»... The name of the institution is writ-
ten in abbreviated form, for example, Moscow state
University, Moscow. Brackets are not put.

How to fill in the article metadata: all data that
is entered in the «article metadata» must exactly
match the data specified in the text of the article!

1. Authors “ names (you can not write in full, the
format of the journal provides for the publication of
names and initials. Therefore, in the» Windows»,
where the name and patronymic of the authors are
written in capital letters with a dot (example: A.).

2. Names of institutions (write the official name.
At the same time —there is a reduction of Federal,
STATE, etc.; the quotation marks are placed; Ministry
of health of Russia, a city without the letter G.

3. Positions and titles (using traditional abbre-
viations: PhD, senior researcher, leading researcher,
PhD, C.b.N., MD), head reduces to the head., then
write the full name of the laboratory/Department /
Department; Director, head, Professor —is not re-
duced.

4. The order of the authors. Authors °
should be entered into the system in accordance with
the order of the article. The movements are made by
small arrows «top» / «bottom», which are located un-
der the data of each of the authors. The data of the
author responsible for the correspondence, put a dot
in a circle denoting this information. Other authors
point do not put.

5. Summary. Sections of the abstract should ex-
actly match the sections prescribed In the rules for
authors. If the sections are not correct, the Editors

priority

will ask to correct them. What the authors are cur-
rently publishing on the site will then be included in
all systems after the final publication. Be careful!

6. Making literary references. Submitted article
will not be reviewed until the correction of literary
references in accordance with the rules for authors
is made. The authors «forget» and somewhere to re-
move point (such inconsistencies can be corrected in
the Revision), but if the design literature is radically
different from what is required or present hyperlinks,
the Editors will not start with the article to eliminate
errors.

7. Keyword. They are written with a small letter,
separated by a semicolon. At the end put a point. In
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the text of the article the keywords are written sepa-
rated by commas.

A file is prepared separately in Word, which is
then sent as an additional file. The file must contain:

1. Title page of the manuscript. The title of the
manuscript is written in capital letters, without hy-
phenation, in bold. Initials and surnames of authors-
Ivanov I. I., Petrov P. p. the full name of organization
(s) from which (s) there was a manuscript, the city,
the country is Given. Footnotes are in Arabic numer-
als after the authors " names and before the names
of institutions.

Example of design:

THE PREVALENCE OF RISK FACTORS OF
NONCOMMUNICABLE DISEASES IN THE RUSSIAN
POPULATION IN 2012-2013. THE RESEARCH
RESULTS OF THE ESSE-RF

Muromtseva G. A.', Kontsevaya A.V.', Konstan-
tinov V. V.', Artamonova G. V.2, Galaganova T. M.3,...

'FGBU State research center of preventive medi-
cine of the Ministry of health of Russia, Moscow;

2FGBU Research Institute of complex problems of
cardiovascular diseases SB RAMS, Kemerovo;

3RD VPO North Ossetian state medical Academy,
Vladikavkaz;..., Russia.

2. Information about the authors, where indi-
cated: full name, place of work of all authors, their
positions, ORCID; full contact information is required
for one (or more) of the author and includes e-mail,
available phone number.

All members of the group of authors should meet
all four criteria of authorship set forth in the ICMJE
recommendations: 1) concept and design develop-
ment or data analysis and interpretation, and 2) man-
uscript justification or verification of critical intellec-
tual content, and 3] final approval for publication of
the manuscript, and 4) consent to be responsible for
all aspects of the work, and assume that issues relat-
ing to the thoroughness and diligent execution of any
part of the study submitted are duly investigated and
resolved. This information should also be contained
in the document.

If the submitted material has authors who do not
meet the criteria of authorship, but have made some
contribution to the work, they should be listed in this
document and at the end of the article in the section
of Acknowledgements.

3. Information on conflict of interest / funding.

The section contains the disclosure by all authors
of possible relations with industrial and financial or-
ganizations that may lead to a conflict of interest in

connection with the material presented in the manu-
script. It is desirable to list the sources of funding for
the work. If there is no conflict of interest, it is writ-
ten: «Conflict of interest is not declared.» Information
on the existence of a conflict of interest should also
be reflected in the Conflict of interest section at the
end of the article.

4. Information about grants. Should be men-
tioned at the end of the article in the sec-
tion Acknowledgements and at the end of the section
Material and methods —with a full description of the
role of the source of funding in the performance of
work (design, information collection, analysis, data
interpretation, etc.).

5. Information and ethics in the study.

Example of design:

The study was carried out in accordance with
the standards of good clinical Practice (Good
Clinical Practice) and the principles of the Helsinki
Declaration. The study Protocol was approved by the
Ethical committees of all participating clinical cen-
ters. Prior to being included in the study, written in-
formed consent was obtained from all participants.

This information should also be reflected in the
Material and methods section of the article.

All additionalinformation (permits, questionnaires,
etc.) can be requested from the authors in addition to
the preparation of the work for printing.

6. Information on overlapping publications [if
available).

7. Copyright. The use of any material (tables,
figures) marked with a copyright icon in the article
should be confirmed by a special permission from the
author or publisher.

8. Information about the obtained consent in pa-
tients for the study.

Obtaining consent from patients for the study
should also be reflected in the Material and methods.

9. For all clinical trials: information about the
registration and placement of data on the study in
any public register of clinical trials. The term «clini-
cal study» refers to any research project that affects
people (or groups of subjects) with/or without a com-
parative control group, studies the interaction be-
tween interventions to improve health or the results
obtained. The world health organization offers the
primary register: International Clinical Trials Registry
Platform (ICTRP) (www.who.int/ictrp/network/prima-
ry/en/index.html]. The clinical study is considered to
be reliable in a group of more than 20 patients.
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10. The number of words in the article (excluding
summaries, sources of literature, figure captions and
tables), the number of tables and figures.

The absence of an information file or incomplete
text (not containing the above items) is the basis for
refusal to accept the manuscript for consideration.

IV. Manusctipt submision check-list

Since the main file of the manuscript is automati-
cally sent to the reviewer for» blind review», it should
not contain the names of the authors and institutions.
The file contains only the following sections:

1. Article title
. Summary with key words
. List of abbreviations
. Text
. Acknowledgements [if any)
. List of references

o~ O & WO N

7. Tables, figures [if they can be embedded in the
text of Word format).

The article title is written in capital letters
(PREVALENCE of RISK FACTORS...), the end point is
not needed. The title should clearly reflect the pur-
pose of the work.

Summary with key words-sections are drawn up
each with a separate line, highlighted in bold. The ab-
stract should contain only those sections that are de-
scribed in the rules for authors. For example, there is
no section «Relevance» in the summary. The authors
prescribe the relevance of their work in the introduc-
tory section of the manuscript.

List of abbreviations —when compiling a list of
abbreviations to the article, including text, tables and
figures, only those used by the author 3 or more times
are included. Usually shrink often used in manu-
scripts of the terms (e.g., hypertension, CHF FC) and
title of clinical trials (SOLVD, TIMI, HOPE).

The first reference to an abbreviation is always
accompanied by the full spelling of the abbreviated
concept, and the abbreviation is indicated in brackets.
For example, blood pressure (BP); heart rate (HR).
Capital letters are more often used to denote abbre-
viations. If abbreviations are used only in tables and
figures, and are not used in the text, they should not
be included in the list of abbreviations, but should be
given a transcript in the note to the table or figure.
The summary of the article, as a separate document,
is subject to the same rules as the article (abbrevia-
tions are made when they are used 3 or more times).

Abbreviations should be generally accepted and
understandable to the reader, in accordance with the

generally accepted norms in the scientific literature.
Undesirable abbreviations that coincide in writing
with others that have a different meaning.

Abbreviations in the list of abbreviations are writ-
ten in alphabetical order, separated by commas, in
solid text, using «dash». Example of design: BP-
blood pressure, HR-heart rate.

Text — the text of the manuscript of the original
works should be structured: Introduction, Material
and methods, Results, Discussion and Conclusion.
The text of reviews and lectures can be unstructured.

Text is printed on A4 sheet, font size —12 pt, line
spacing — 1.5, margins 2 cm on all sides. The sys-
tem of S| units is used for processing the material,
the% sign is put through a space from the number,
the value of p is written with a semicolon: p < 0.0001;
the value of n is written with a small letter (n=20);
signs >, <, , =, +,—when numerical values are writ-
ten without a space; the value of «year» or «year» is
issued —2014 or 2002-2014.

The article should be carefully verified by the au-
thor (s). The authors are responsible for the correct-
ness of citation, doses and other factual materials.

Introduction — it is necessary to describe the
context and prerequisites of the work (what is the
essence of the problem and its significance). It sets
certain goals or describes the object of the study, or a
hypothesis that needs to be tested by comparison or
observation. Only those sources that directly indicate
the problem are cited.

Statistics —all published materials are reviewed
by an expert in statistics and must meet «Uniform re-
quirements for manuscripts submitted to biomedical
journals» (Uniform Requirements for Manuscripts
Submitted to Biomedical Journals, Ann Intern Med
1997, 126: 36-47). In the preparation of the statisti-
cal part of the work it is recommended to use special
guidelines, for example, the European journal of car-
diology:
heartj/for_authors/stat_guide.html

www.oxfordjournals.org/our_journals/eur-

Statistical methods are described in detail in the
Material and methods section.

Acknowledgements —all participants who do not
meet the authorship criteria should be listed in the
Acknowledgements section, which is located at the
end of the article before the Literature section.

Making graphs, diagrams and drawings —tables
and figures should provide the reader with visual
information, be interesting and educational. They
should be placed after the text of the article, as the
reviewer and editor look at the manuscript as a whole.
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However, to print in the journal (at the stage of creat-
ing a layout] graphics, diagrams and drawings are re-
quired in electronic form in the formats «MS Excel»,
«Adobe Illustrator», «Corel Draw», «MS PowerPoint»,
photos with a resolution of at least 300 dpi.

The names of the graphs and figures, as well as
notes to them should be placed under the figure/
graph or placed at the end of the article.

These files are referred to as additional files.
Figures should not repeat the materials of the tables.

Tables should contain the compressed, necessary
data. Each table is placed at the end of the text (after
the list of references) with the number, name and ex-
planation (note, abbreviations).

The tables should clearly indicate the dimension
of the indicators and the form of data (Mtm; M+SD;
Me; Mo; percentiles, etc.). All figures, totals and per-
centages should be carefully verified, and also cor-
respond to the mention in the text. The explanatory
notes are given below the table, if necessary. The
footnotes must be in the following order: *, t, §, 11, Y,
#,** 11 etc.

Abbreviations should be listed in a footnote below
the table in alphabetical order (for tables its list of
abbreviations!).

Each first mention of a figure or table in the text
is highlighted with a yellow marker. If a reference to
a figure or table is included in the sentence, the full
spelling of the word «figure 1», «table 1» is used; if
the words are enclosed in brackets, the abbreviation
is used (Fig. 1], (table. 1).

Providing the main file of the manuscript with the
names of the authors or institutions is the basis for
refusal to accept the manuscript for consideration.

V. The list of references.

Inthe form to fillin when submitting the article pro-
vides a list of cited literature (section — Literature).

Literary references are listed in the order of cita-
tion in the manuscript. The text refers to the serial
number of the cited work in square brackets [1] or [1,
2]. Each link in the list is on a new line. All documents
referred to in the text should be included in the list of
references.

References to works that are not in the list of ref-
erences and Vice versa, references to unpublished
works, as well as to works of many years ago (>10
years) are not allowed. The only exceptions are rare
highly informative works. Especially close attention
to this item, please pay to those authors who submit
«literature Review».

The bibliographic description contains the names
of the authors up to three, after which, for domestic
publications should indicate «et al.», for foreign — «et
al.» When citing articles from journals indicate in the
following order the output: the name and initials of
the authors, the name of the source, year, volume,
number, pages (from and to). When citing articles
from the collections indicate the output: name, ini-
tials, title, title of the collection, place of publication,
year of publication, page (from and to).

If you want to make a quotation of the authors
names in the text, you must specify the name of the
first author with the initials, the year of work. Example
design: Smith AA, et al. (2018).

With the purpose of increase of citation in the jour-
nal is the transliteration of Russian sources with the
use of the official languages in the following order:
the authors and the journal title is transliterated in
the Latin alphabet, and the name of the article is se-
mantic transliteration (translation into English). The
name of the source where the work is published is
transliterated in Latin if the source (journal) does not
have an official name in English).

All Russian-language sources of literature should
be presented in the transliterated version of the mod-
el given below.

The author (s) are responsible for the correctness
of the data given in the references.

The list of references should correspond to the
format recommended by the American National
organization For information standards [(national
Information Standards organization — NIS0), adopted
by the National Library of Medicine (NLM) for data-
bases (Library’s MEDLINE/PubMed database) NLM:
http://www.nlm.nih.gov/citingmedicine  Oh?  The
names of periodicals may be abbreviated. Usually this
form of writing is accepted by the publisher; it can be
found on the website of the publisher, or in the list of
abbreviations Index Medicus.

Mandatory all articles DOl specified, all books ISBN.
References to dissertations, patents, theses and any
collections without output and ISBN are not accepted.

Examples of link design:

Article citation:

Smith A, Jones B, Clements S. Clinical translation
of tissue-engineered airway. Lancet. 2008;372:1201-
09. doi:10.00000/0000-0000-.

Russian-language sources with transliteration:
Bart BYa, Larina VN, Brodskyi MS, et al. Cardiac
remodelling and clinical prognosis in patient
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with chronic heart failure and complete left bun-
dle branch block. Russ J Cardiol. 2011;6:4-8. (In
Russ.) bapt B.4., Nlapuna B.H., Bpoackuin M.C.,
n op. PeMonenvpoBaHue cepgua v NporHo3 HosbHbIX
C XPOHWYeCKOW CepAeyvyHOW HeLOCTaTOYHOCTbI MNpw
HanMuYnu nonHomn baokagbl NEBON HOXKKU Nydyka [nca.
Poccuiticknin kapaunonornyeckun xxypHan. 2011;6:4-
8. doi:10.15829/1560-4071-2011-6-4-8.

Book:

Shlyakhto EV, KonradiAO, Tsyrlin VA. The autonomic
nervous system and hypertension. SPb.: Meditsinskoe
izdatel'stvo; 2008. (In Russ.) Wnaxto E.B., KoHpaan
A.0., UbipnnH B.A. BeretatuBHaa HepBHas cucTema
n apTepuanbHaa runepteH3us. Cl16.: MepnuunHckoe
nspatenscTteo; 2008. ISBN 0000-0000.

Chapter:

Nichols WW, 0O'Rourke MF. Aging, high blood
pressure and disease in humans. In: Arnold E, ed.
McDonald’s Blood Flow in Arteries: Theoretical,
Experimental and Clinical Principles. 3rd ed. London/
Melbourne/Auckland: Lea and Febiger; 1990. p.398-
420. ISBN 0000-0000.

Russian chapter:

Diagnostics and treatment of chronic heart failure.
In. National clinical guidelines 4" ed. Moscow: Silicea-
Polygraf; 2011. pp.203-93. (In Russ.] OwuarHocTuka
M eyeHne XpoHNYEeCKoM CepLeYHOM HeA0CTaTOYHOCTMH.
B KkH: HauMoHanbHble KNMHUYeCcKMe peKoOMeHAALMM.
4-e nspaHue. M.: Cunuueqa-Monurpad; 2011.cc.203-
96. ISBN 0000-0000.

Webpage:

Panteghini M. Recommendations on use of bio-
chemical markers in acute coronary syndrome:
IFCC proposals. eJIFCC 14. http://www.ifcc.org/ejif-
cc/vol14n02/1402062003014n.htm (28 May 2004)

All sources of literature are checked for correct-
ness through the system of the Russian electronic
library. Significant errors in citation or duplication of
the source are the reason for the return of the manu-
script to the authors for revision.

VI. Preparation of manuscript.

The author prepares the following documents to
upload the manuscript to the site:

The main file Is the text of the article (the system
renames it after loading, so it does not matter how it
is called).

Additional files-Directional (accompanying) letter,
Information file with the Title page, information about
the authors and disclosure of conflicts of interest,
files with pictures.

For more information on placing articles on the
website you can read http://cardiovascular.elpub.ru/
jour/announcement

VII. Copyright and publishing policy.

This section regulates the relationship between
the editorial Office (Publisher] of International heart
and vascular disease journal (the «editorial Office»)
and the author or group of authors who submitted
their manuscript for publication in the International
heart and vascular disease journal (the «Author»).

The author, by sending the article to the Editor,
agrees that the editorial Board of the journal shall
be transferred to the exclusive property rights to use
the manuscript (transferred to the Editorial Board of
the journal material, including such protected ob-
jects of copyright as photos of the author, drawings,
diagrams, tables, etc.), including the reproduction in
print and on the Internet; distribution; translation into
any languages of the peoples of the world; export and
import of copies of the journal with the article of the
Author for distribution, to bring to the public.

The editorial Board reserves the right to reduce
and edit the materials of the manuscript, to carry out
scientific editing, to reduce and correct articles, to
change the design of graphs, drawings and tables to
bring into line with the design of the journal, without
changing the meaning of the information provided.

When using the article, the editors have the right to
supply it with any illustrated material, advertising and
allow third parties to do so.

The editorial Board has the right to assign the rights
received from the Author to third parties and has the
right to prohibit third parties from any use of materials
published in the journal for commercial purposes.

The author guarantees that he has exclusive rights
to use the submitted material. In case of violation
of this guarantee and the presentation of claims to
the editorial Board, the Author independently and at
his own expense undertakes to settle all claims. The
editorial Board is not responsible to third parties for
violation of the Author’s guarantees.

The Author retains the right to use the published
material, its fragments and parts for personal, in-
cluding scientific and teaching purposes.

The Author transfers the above rights to the Editors
without limitation of their validity period, in the terri-
tory of all countries of the world without limitation,
including the territory of the Russian Federation.

The rights to the manuscript are considered to be
transferred By the author of the editorial Office from
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the moment of sending an information letter about
the acceptance of the manuscript to the press.

Reprinting of materials published in the journal by
other individuals and legal entities is possible only
with the written permission of the editorial Board,
with the obligatory indication of the journal name,
number and year of publication.

The editors are not responsible for the accuracy of
the information provided by the Author.

The author, sending the manuscript to the Editor,
gives permission to use and process personal data.

The editorial Board reserves the right to reduce and
correct the articles, to change the design of graphs,
figures and tables to comply with the standard of the
journal, without changing the meaning of the infor-
mation provided. In case of untimely response of the
author (s) to the request of the editorial Board, the
editorial Board may at its discretion make changes to
the article or refuse to publish.

Sending to the editor of works that have already been
sent to other publications or printed in them is abso-
lutely not allowed. The editors are not responsible for
the accuracy of the information provided by the authors.
Articles sent in violation of the rules of registration are
not accepted by the editorial Board for consideration.

VIIIL. The procedure for rewiewing manuscripts

1. The manuscript should be sent in electronic
form to the Editor through the website — http://www.
heart-vdj.com. The manuscript should be drawn up
in accordance with these requirements for scientific
articles submitted for publication in the journal.

2. The author is sent a notification letter of receipt
of the manuscript with the number (ID), which will be
used in subsequent correspondence. The author can
track the stages of work on his manuscript through
the site. Since the process of bringing the manuscript
to the necessary standards takes enough expert time,
the payment for the initial review of the article was
introduced, which the author (s) are required to carry
out after the article is posted on the site.

3. The manuscript must pass the primary selec-
tion: the Editorial Board has the right to refuse pub-
lication or send comments to the article, which must
be corrected by the Author before reviewing.

—checking the completeness of the manuscript: if
you do not comply with the requirements of the Rules
for the authors to complete the manuscript or its de-
sign, the Editors have the right to refuse to publish or
in writing to require to send the missing materials or
to correct the version already downloaded to the site.

— Manuscripts are checked in the «Antiplagiat»
system. The originality of the manuscript should be at
least 75 %. We expect manuscripts submitted for pub-
lication to be written in an original style that involves
new thinking without the use of previously published
text. Manuscript with originality below 75% shall not
be admissible.

4. All manuscripts submitted to the journal are sent
to one of the permanent reviewers or an independent
expert according to the profile of the research.

5. The review process is anonymous both for the
Author and for the reviewers. The manuscript is sent
to the reviewer without the names of the authors and
the name of the institution.

6. The editorial Board informs the Author of the re-
sults of the review by e-mail.

7. If the reviewer makes a conclusion about the
possibility of publication of the article and does not
make significant corrections, the article is given to
the expert on statistics and after a positive report is
accepted for further work.

8. If the reviewer makes a conclusion about the
possibility of publication of the article and gives in-
structions on the need for its correction, the Editorial
Board sends the review to the Author with a proposal
to take into account the recommendations of the re-
viewer in the preparation of a new version of the ar-
ticle or to refute them. In this case, the Author needs
to make changes to the last version of the article file,
which is located on the site ([download file from the
site, make changes and place the corrected article
again, after removing the primary (uncorrected) ver-
sion). The revised article is re-sent for review, and the
conclusion is given that all the recommendations of
the reviewer were taken into account. After receiving
a positive response of the reviewer, the article is given
to the expert on statistics and after a positive reportis
accepted for further work.

9. If the reviewer makes a conclusion about the im-
possibility of publication of the article. The author of
the reviewed work is given the opportunity to read the
text of the review, if he does not agree with the con-
clusions of the reviewer. In case of disagreement with
the opinion of the reviewer, the Author has the right to
provide a reasoned response to the Editor. The article
can be sent for re-review or for approval to the edito-
rial Board. The editorial Board or its authorized editor
shall send its response to the Author.

10. All manuscripts that have been reviewed and
evaluated by an expert in statistics are submitted to
the editorial Board, which decides on the publication.
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After the decision on the admission of article for pub-
lication, the Editorial office inserts the publication of
the article in terms of publications. Information about
the annual (thematic) plan of publications is placed
on the website of the journal.

11. The decision to publish a manuscript is made
solely on the basis of its significance, originality, clar-
ity of presentation and compliance of the research
topic with the direction of the journal. Reports on
studies in which negative results are obtained or the
provisions of previously published articles are chal-
lenged are considered on General grounds.

12. Original reviews are kept in the Editorial office
for 5 years from the date of publication.

13. In case of a decision to refuse to publish an ar-
ticle, its archive copy remains in the electronic sys-
tem of the editorial Board, but access to it by editors
or reviewers is closed.

IX. The manner of publication of manuscripts

1. According to the requirements of the Higher
attestation Commission, the journal provides prior-
ity for post-graduate and doctoral works, the period
of their publication depends on the expected date of
protection, which the authors must specify in the pri-
mary documents attached to the manuscript.

2. Eachissue of the journal is formed by a separate
Executive editor appointed by the editor-in-Chief and/
or editorial Board. It is the responsibility of the editor-
in-charge to select high-quality articles for publica-
tion, and he can be guided by both thematic principles
and a separate scientific direction.

3. All selected articles are submitted to the sci-
entific editor and proofreader. After creating the
layout of the article and editing it, the article will
be available to the Author through the site. At this
stage, it will be possible to send comments on the
text of the article. The author is obliged to send his
/ her consent to the publication or his / her com-
ments within the established time specified in the
cover letter.

4. The editorial office does not send the author’s
copy by mail or PDF of the article by e-mail, access to
the published numbers is open.

Subscription to the printed version is carried out by
half a year (through subscription agencies).

X. After the publication in the journal

1. Information on publication is distributed in the
following scientific citation databases: Russian sci-
ence citation index, CYBERLENINKA and others. The

article is assigned a DOl index and the full text is pub-
licly available on the journal's website.

2. Information about the publication of the is-
sue is distributed by mailing of The Cardioprogress
Foundation and in social networks.

3. We expect the authors of the articles to actively
make efforts to bring the results of their research to
the public, namely: to have a personal page on the
Internet (personal page), to monitor and update your
profile ORCID and RecsearcherID, to involve col-
leagues in their work through social networks.

XI. Revocation or correction of articles

The full text of the journal's policy on Revocation
and correction of articles is available in the informa-
tion section on the website. The editors follow COPE
Recommendations issued by the Committee on pub-
lishing ethics (COPE) — http://www.publicationethics.
org.uk. in cases:

Editors of journals should consider the opinion of
the publication, if:

they have clear evidence of the unreliability of the
information published, either as a result of conscious
actions (for example, falsification of data), or due to
good faith errors (for example, errors in calculations
or experiments); the findings have been previously
published inanother publicationandthereisnoproper
reference, authorization and justification for re-pub-
lication (i.e. duplicate publication).); it is plagiarism;
describes unethical research.

Editors of journals should consider the concerns,
if:

they received information about the authors * in-
appropriate actions, but there is no clear evidence of
such behavior; there are arguments that the results
of the work are unreliable, and the institution in which
the authors work is not going to find out the truth;
they believe that the investigation into the al-
leged violations committed by the authors in con-
nection with the publication has either not been
or will not be fair, impartial and convincing;
the authors "violations are being investigated, but the
results are not expected soon enough.

Journal editors should consider making amend-
ments if:

asmallpartoftherestofthehigh-qualitypublicationis
unreliable(especiallybecauseofconscientiouserrors);
the list of authors / sponsors contains errors [i.e., it
does not contain someone who is worthy to be an au-
thor, or a person who does not meet the authorship
criterial.
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In most cases, a review is not appropriate if:
authorship needs to be changed, but there is no
reason to doubt the validity of the findings.

XIl. Position E-log backup (if journal is no longer
published)

The purpose of backup is to prevent loss of infor-
mation in case of hardware, software, critical and cri-
sis situations, etc.

Information of the following main categories is
subject to backup: — personal information of authors
(personal directories on file servers); —pdf of pub-
lished articles; —information about literary links to
the article in the DOI system.

All this information is publicly available in The sys-
tem of the Russian citation index on the website of the
Electronic library www.elibrary.ru

XIll. Journal subscription
Information on subscriptions is available on the
journal website in the section «Subscription»:

XIV. Journal subscription

The name of the journal in English is International
heart and vascular disease journal.

Official sites where information about the journal
is placed:

http://www.heart-vdj.com

On the reception of the articles, making decisions
about publication, reviews — mmamedov(dmail.ru

On organizational issues (working with the site,
subscription] — editor.ihvdj@gmail.com

Editorial office:

Room 213, Building 2, Prospect Gostinichny 6,
Moscow 127106, Russia

e-mail: editor.ihvdjl@gmail.com

Submission Preparation Checklist

As part of the submission process, authors are re-
quired to check off their submission’s compliance
with all of the following items, and submissions may
be returned to authors that do not adhere to these
guidelines.

1. The manuscripts are accepted if has not been
published or submitted for publication elsewhere.

2. The file of the submitted article is in the format
of a Microsoft Word document. It does not contain the
names of the authors and institutions.

Files with a letter of transmittal and General in-
formation have been prepared for upload to the site.

3.The cited literature is presented in full, framed
by the Rules for the authors and does not contain du-
plicates. All references are indicated in the text of the
article.

4. Text should be typed with an interval of one line
spacing, font Times New Roman, 12 pt; to highlight
the accents it is recommended to use italics rather
than underlining (except Internet links). All images,
graphics and tables are placed within the text accord-
ing to the meaning of the particular part of text (and
not at the end of the document).

5. Text should follow the stylistic and bibliography
requirements as stated in Regulations located in the
Part «About Us.»

6. Please, remove the authors’ names from the title
of the article and other parts of the document to en-
sure the anonymity of reviewing.

Copyright Notice
Authors who publish with this journal agree to the fol-
lowing terms:

1. Authors retain copyright and grant the journal
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ously licensed under a Creative Commons Attribution
License that allows others to share the work with an
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2. Authors are able to enter into separate, addi-
tional contractual arrangements for the non-exclu-
sive distribution of the journal's published version of
the work (e.g., post it to an institutional repository or
publish it in a book], with an acknowledgement of its
initial publication in this journal.

3. Authors are permitted and encouraged to post
their work online (e.g., in institutional repositories or
on their website) prior to and during the submission
process, as it can lead to productive exchanges, as
well as earlier and greater citation of published work
(See The Effect of Open Access).
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