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Dear colleagues,
It is our great pleasure to welcome you to our Joint meeting of the 8th International
Symposium on Neurocardiology, (Neurocard 2016) and the 7th International
Symposium on Noninvasive Electrocardiology. The meeting will be held in Belgrade
on October 14th - 15th 2016 and organized by Serbian Neurocardiological Society and
Serbian Autonomic Society, and auspices of International Society for Holter and
Noninvasive Electrocardiology (ISHNE).
The previous NEUROCARD meetings and Joint Meeting on Noninvasive
Electrocardiology, included participation of scientists from whole world, Europe and
region and organized under the auspices of several international organizations. In
order to improve scientific collaboration between experts from similar disciplines we
decided to organize joint meeting of Neurocard 2016 and Symposium on
Noninvasive Electrocardiology with hope that this formula will be successful.
We hope that NEUROCARD will become a good platform for international scientific
cooperation as well as good opportunity to develop friendship in the nice
environment and pleasant atmosphere.
The progression of heart disease is associated with changes in the neurohumoral
mechanisms that control cardiac function.
Neurocardiology deals with the degree to which this neurohumoral remodeling
occurs, even before overt signs of cardiac disease become manifest. With our
cumulative understanding of these interdependent processes, new avenues for timeappropriate, targeted methods of treating heart diseases can be developed.
The Symposium will bring together medical researchers and specialists focused on
the autonomic cardiovascular regulation in different fields such as cardiology,
neurology, physiology, molecular biology, genetic, pharamacology, nephrology,
endocrinology, psychology, engineering, nano medicine and other disciplines.
The purpose of the meeting is to endorse research in neurocardiology and related
fields, especially noninvasive electrocardiology to improve prognosis and the
outcome of cardiovascular disease and facilitate the dissemination of the state-ofthe art.
Outstanding experts, members of the Scientific Advisory Board will assure scientific
excellence.
On behalf of the Organizing Committee,
Looking forward to welcoming you,
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Branislav Milovanovic
Professor of Internal Medicine and
Cardiology
Chairman of the meeting
President of Serbian Neurocardiological
Society

LOCAL ORGANIZING COMITEE MEMBERS OF THE BOARD
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(Moscow, Russia)
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(Milan, Italy)
(Moscow, Russia)
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(Chelyabinsk, Russia)
(Sofia, Bulgaria)
(Al Qadisiyah, Iraq)

Viktor Moga
Stephen Oppenheimer
Julian F Paton
Aleksandar Pevzner
Ryszard Piotrowicz
Pyotr Platonov
Cristian Podoleanu
Jan Galuszka
Falco Skrabal
Harald Stauss
Andre Terzic
Wojciech Zareba
Jerzy K. Wranicz
Svetlana Kuznjecova
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Vladimir Mironov
Ram B Singh
Malgorzata Kurpressa

(Timosoara, Romania)
(Hersey PA, USA)
(Bristol, UK)
(Moscow, Russia)
(Warsaw, Poland)
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(Chelyabinsk, Russia)
(Moradabad, India)
(Lodz, Poland)

TOPICS
Basic Neurocardiology
Electrocardiology and Telemedicine
Syncope, Orthostatic intolerance
Geneticall aspects in Neurocardiology
Biosignal processing and Artificial Intelligence
Myocardial dysfunction: cardiac-neural interactions
Cardiac sudden death: risk stratification
Cardiac arrhythmias and autonomic nervous system
Methabolic autonomic neuropathies
Oncocardiology
Placebo effect
Integrative medicine

Autoimmune diseases: neuro-cardiological manifestations
Central mechanisms and heart
Blood pressure and neural mechanisms
Cardiac autonomic dysfunction and neurological diseases
Psychology and autonomic nervous system
Personalized medicine
Nano technology: new approach in medicine
Transcranial magnet stimulation
Sleep apnea
Nutrition, physical activity and brain- heart connection
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Badge

All participants and exhibitors are kindly requested to wear their badges during the
days of Symposium.

Official language

The official language of the Symposium is English.

Time schedule

Invited lecturers 25 minutes
Oral presentations 15 minutes

Coffee breaks

Coffee breaks will be served at the exhibition area

Lunches

Lunch will be served at exhibition area

Exhibition

The Exhibition will be located in front of the Symposium Hall (Amfiteatar Hall) and
around the Registration area. The working hours of the exhibition are the same as the
Symposium working hours.

Opening ceremony

National Library of Serbia, Belgrade, Serbia

Gala dinner

Restaurant at Hotel Park, Belgrade, Serbia
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NEUROCARD 2016 – PROGRAM
th

th

14 – 15 October 2016 , National Library, Belgrade, Serbia

October 14th

08:00-09:00 Registration
09:00-09:30 Opening Ceremony
Branislav Milovanovic
President of Serbian Neurocardiological Society, Chairmen of the meeting
Sanja Pavlovic
President of Serbian Autonomic Society
Nina Japundzic-Zigon
President of Serbian Working Group of Basic Neurocardiology
Marija Zdravkovic
Director of University Clinical Center Bežanijska Kosa
Harald M. Stauss (Iowa, USA)
The University of Iowa
Suave Lobodzinski
(University of California Los Angeles, USA)
Viktor Moga (Timisoara, Romania)
Member of ISHNE board
Krasimira Hristova (Sofia, Bulgaria)
Bassim Irheim Muhammad, (Al Qadisiyah, Iraq)
Dean College of Pharmacy, University of Al Qadisiyah
Michal Chudzik (Lodz, Poland)
Member of Education Committee of European Heart Rhythm Assotiation
Emanuela Locati (Milan,Italy)
Member of ISHNE board,
Mekhman N Mamedov (Moscow, Russia)
Russian Society of Cardiologists
Venevtseva Yulia (Tula, Russia)
Tula State University
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October 14th
09:30-11:00 Basic Neurocardiology I
Chairs: Harald Stauss (Iowa, USA), Nina Japundzic-Zigon (Belgrade, Serbia),
Dragan Djurić (Belgrade,Serbia)

09:30-10:00 Chronic Vagal Nerve Stimulation Prevents Endothelial Dysfunction and Aortic Stiffening in
Stroke-Prone Spontaneously Hypertensive Rats – Potential Role of the Cholinergic Anti-Inflammatory
Pathway.
Harald M. Stauss (Iowa City, USA)
10:00-10:15 Cardiovascular effects of methionine: crucial link with homocysteine research.
Djuric Dragan (Belgrade, Serbia)
10:15-10:30 Effect Of TAK 242 On Sepsis-Induced Myocardial Dysfunction: Interfering Matrix
Metalloproteinase Pathway
Bassim I Mohammad ( Al Qadisiyah, Iraq)
10:30-10:45 Estimation of the signs and types of postinfarction remodeling and biomarkers in patients
with postinfarction cardiosclerosis
Pavel Kravchun (Kharkiv, Ukraine)
10:45-11:00 Cardiovasular risk assessment of HPMA copolymer based Doxorubicin conjugate: A
randomized controlled comparative spectral study in conscious rats
Hoay Yan Cheah, Olivera Šarenac, Juan J. Arroyo, Marko Vasić, Maja Lozić, Sofija Glumac, Lik Voon Kiew, Hong Boon
Lee, Marίa J. Vicent, Lip Yong Chung, Nina Japundžić-Žigon (Belgrade, Serbia)
11:00-11:30 Coffee break

11:30-13:00 Sudden Cardiac death: risk stratification
Chairs: Branislav Milovanovic (Belgrade, Serbia), Emanuela Locati (Milan, Italy)
11:30-11:55 New methods and clinical Indications for prolonged ambulatory ECG monitoring
Emanuela Locati (Milan, Italy)
11:55-12:20 Cardiac autonomic patterns and sudden cardiac death:risk stratification
Branislav Milovanovic (Belgrade, Serbia)
12:20-12:40 Follow up and risk assessment using artificial neural networks in patients with
myocardial infarction
Zoran Sevarac, Branislav Milovanovic, Tatjana Gligorijevic (Belgrade, Serbia)
12:40-13:00 Dysautonomia in life-threatening neuropathies – Guillian Barre syndrome and acute
intermittent porphyria
Sanja Pavlovic, Branislav Milovanovic, Igor Jovanovic (Belgrade, Serbia)
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13:00-14:00

Bimed, Medtronic
Symposium
New trends in pacing and Cardiac Resynchronization Therapy
Chairs: Goran Milasinovic (Belgrade, Serbia), Bozidar Ferek Petric (Zagreb, Croatia),
Michal Chudzik (Lodz, Poland)

13:00-13:20 Transcatheter permanent pacemaker
Goran Milasinovic (Belgrade, Serbia)
13:20-13:40 Multipoint left ventricular pacing
failure patients?
Michal Chudzik, Jarosław D Kasprzak (Lodz,Poland)

as the only way to improve hemodynamic in heart

13:40-14:00 Automatic optimization in Cardiac Resynchronization Therapy
Bozidar Ferek Petric (Zagreb, Croatia)
14:00-15:00 Lunch
15:00-16:30 Brain-gut axis
Chairs: Krassimira Hristova, (Sofia, Bulgaria), Nikola Milinic (Belgrade, Serbia)

15:00-15:30 Brain – Gut and Brain – Body Interaction and Cardiovascular Risk
K. Hristova (Sofia, Bulgaria)
15:30-15:45 Role of the hypothalamo-pituitary-adrenal axis in gut-barin communication
Jelić Svetlana (Belgrade, Serbia)
15:45-16:00 Basics of brain-gut-microbiota axis and funtional GI disorders
Nikola Milinic (Belgrade, Serbia)
16:00-16:15 Brain and gut interactions in irritable bowel syndrome: novelities in the approach
Branka Filipovic (Belgrade, Serbia)
16:15-16:30 Hypnotherapy and IBS
Branislav Filipovic (Belgrade, Serbia)
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16:30-17:45 New Methods in Electrocardiology
Chairs: Suave Lobodzinski (Los Angeles, USA), Michal Chudzik (Lodz, Poland)

16:30-16:50 Electrocardiographic Imaging
Suave Lobodzinski, Yoram Rudy (Los Angeles, St Louis, USA)
16:50-17:10 Telemedicine – when and how can reduce mortality in heart failure?
Michał Chudzik, Julia Waszczykowska, Jarosław D. Kasprzak (Lodz, POLAND)
17:10-17:30 State of the art of remote monitoring of implantable cardiac devices
Emanuela Locati (Milan,Italy)
17:30-17:45 ECG for Everybody: Mobile heart care
ECG for Everybody, startup under Startup Bootcamp Istanbul accelerator.
Stevan Jokic, Branislav Milovanovic (Novi Sad, Belgrade, Serbia)

17:45-19:15 Methabolic Autonomic Neuropathies
Chairs: Ljudmila Stojanovic (Belgrade, Serbia), Zorica Rasic Milutinovic (Belgrade, Serbia)
Gordana Pekovic Perunicic (Belgrade, Serbia)

17:45-18:00 Cardiac and neurological manifestations in antiphospholipid syndrome: Lesions from the
national registry
Stojanovich Ljudmila, Djokovic Aleksandra, Banicevic Slavica, Radovanovic Slavica, Bisenic Vesna, and Zdravkovic
Marija (Belgrade, Serbia)
18:00-18:15 Hypertension in autoimmune diseases - relationship between antiphospholipid antibody
type and titer on hypertension presence in patients with antiphospholipid syndrome
Djokovic Aleksandra, Stojanovich L, Hinic S, Zdravkovic M, Milovanovic B (Belgrade, Serbia)
18:15-18:30 Early markers of atherosclerosis and cardiovascular risk
Akhmedzhanov Nadir, Mekhman Mamedov (Moscow, Russia)
18:30-18:45 Association between nocturnal HEART RATE and the level of Gal-3 in methabolic
syndrome patients (from Global research on Acute Confitions team (GREAT)
Pencic B., Celic V., Sljivic A ., Di Somma S. (Belgrade, Serbia)
18:45-19:00 The association between abnormal heart rate variability and presence of chronic kidney
disease in patients with type 2 diabetes
Zorica Rasic-Milutinovic, Gordana Pekovic, Biljana Pencic, Natasa Filipovic, Nikola Simovic, Snezana Gajic (Belgrade,
Serbia)
19:00-19:15 Improvement of cardiac autonomic neuropathy by hemodialysis in end stage renal
disease patients
Gordana Pekovic, Zorica Rasic-Milutinovic,Biljana Pencic,Natasa Filipovic, Snezana Gajic (Belgrade, Serbia)

20:00 Gala dinner, Restaurant Hotel Park
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October 15th
09:00-09:45 Basic Neurocardiology II
Chairs: Harald Stauss (Iowa, USA), Bassim I Mohammad (Al Qadisiyah, Iraq),
Nina Zigon Japundzic (Belgrade, Serbia)

09:00-09:15 Melatonin effects on myocardial ischemia-reperfusion injury: Impact on the outcome in
patients undergoing coronary artery bypass grafting surgery
Bassim I Mohammad, Fadhil G Yousif, Karar H Dwaich, Huda I Qasim (Al Qadidiyah, Iraq)
09:15-09:30 Nitric oxide and the heart: focus on the neuronal nitric oxide synthase and arginase
Z. Todorović, D. Protić (Belgrade, Serbia)
09:30-09:45 Interdependence between serum FAS/FASL levels and inflammatory markers in patients
with ischemic heart disease
Tatjana Ristic, Djordjevic, B.Vidosava, Deljanin-Ilic Marina, Kundalic Slavica,Cosic Vladan (Belgrade, Serbia)

09:45-11:00 Risk Stratification in Sport Cardiology
Chairs: Marija Zdravkovic (Belgrade, Serbia),Venevtseva Yulia (Tula, Russia)
09:45-10:10 Risk Stratification in Sport Cardiology – the Challenges in a Real Life
Zdravkovic Marija (Belgrade, Serbia)
10:10-10:30 Heart rate variability in actual and former young athletes having elevated casual blood
pressure
VenevtsevaYu., Tcarev N., Melnikov A., Pomogaev I. (Tula, Russia)
10:30:10:45 Difficulties in differential diagnosis of ventricular pre-excitation in athletes.
Pavlov V., Odzhonikidze Z., Badtieva V.., Pachina A., Ivanova J., Deev V., (Moscow, Russia)
10:45-11:00 Different sport activity influence on Holter monitoring results in adolescents and young
men with mild arterial hypertension
Starostina Yu., Tcarev N., Venevtseva Yu., Kazidaeva E. (Tula, Russia)
11:00-11:30 Coffee break

11:30-12.30 Syncope and Autonomic Nervous System
Chairs: Branislav Milovanovic (Belgrade, Serbia), Viktor Moga (Timossoara, Romania)
11:30-11:45 Association study of dopamine β-hydroxyIase (DBH) gene variants -1021C/T
(rs1611115) and DBH5'-I/D with cardiovascular profiles in vasovagal syncope (VVS) patients
Ivana Kolić, Ivan Životić, Branislav Milovanović, Tamara Djurić, Maja Živković, Aleksandra Stanković (Belgrade,
Serbia)
11:45-12:00 Heart Rate and Blood Pressure Dynamics during Head-up Tilt Test
Victor-Dan Moga , Ioana Cotet , Andrei Beceanu, Mirela Lupu, Mariana Moga, Ciprian Rezus , Rodica Avram
(Timisoara, Romania)
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12:00-12:15 Particularities of the Autonomic Imbalance Assessment in Neurally Mediated Syncope in
the Elderly
Victor-Dan Moga, Ioana Cotet, Andrei Beceanu, Mirela Lupu, Florin Vidu, Flavian Parje, Mariana Moga, Rodica
Avram (Timisoara, Romania)
12:15-12:30 The pattern of autonomic nervous system and hemodynamic changes in syncope patients
treated with Midodrine
Tatjana Gligorijević, Branislav Milovanović, Marina Arsić, Vlado Djajić, Milica Aleksić, Andrej Ilankovic (Belgrade,
Serbia)

12:30-14:00 The New Challenges: Programed placebo:nanotechnological approach in Oncology
Chairs: Branislav Milovanovic (Belgrade, Serbia) Dejan Rakovic (Belgrade, Serbia)

12:30-13:00 Programed placebo efect:new promising approach in medicine?
Branislav Milovanovic (Belgrade, Serbia)
13:00-13:20 Investigation of programed placebo by Raman spectroscopy
B. Hadžić, N. Romčević, B. Milovanović (Belgrade, Serbia)
13:20-13:40 The cytotoxic effect of different types of programed placebo on squamous and basal cell
carcinoma cells
Miloš Lazarević, Maja Milošević, Jelena Milašin, Branislav Milovanović (Belgrade, Serbia)
13:40-14:00 Theoretical and experimental investigations of nano-sized medicaments
D. Jordanov, B. Milovanovic, M. Rosic, D. Zagorac, B. Matovic (Belgrade, Serbia)
14:00-15:00 Lunch

15:00-16:30 Autonomic nervous system and Heart rate variability
Chairs: Michal Chudzik, (Lodz, Poland), Krassimira Hristova (Sofia, Bulgaria)
15:00-15:30 Happines and life longivity
Miodrag Ostojic (Belgrade, Serbia)
15:30-15:45 Correlation between heart rate variability and traits anxiety and aggressiveness by
using different psychological tests in healthy students
Eliseev D., Venevtseva Yu., Tretiakov V. (Tula, Russia)
15:45-16:00 Self report of sleep and autonomic nervous system in young healthy adults
Tretiakov Vitalii, Venevtseva Yulia (Tula, Russia)
16:00-16:15 Autonomic state and intracardiac hemodynamics in young adults: how are they related?
Nikolay Tcarev, Yulia Venevtseva, Aleksandr Melnikov (Tula, Russia)
16:15-16:30 Trend in intracardiac hemodynamics during Valsalva and Müller maneuver in young
healthy adults
Aleksandr Melnikov, Nikolay Tcarev, Yulia Venevtseva (Tula, Russia)
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16:30-17:15 Integrative Medicine and Neuro-Cardiology
Chairs: Dejan Rakovic (Belgrade, Serbia), Yulia Venevtseva (Tula, Russia)
16:30-17:00 Neurocardiology as Integrative Sience: Coordination with Traditional Chinese Medicine
Zoran Matić, Ana Žikić, Dejan Raković, Branislav Milovanović (Belgrade, Serbia)
17:00-17:15 Crystal’s preference may be related to autonomic status in healthy students
Venevtseva Yu, Melnikov A., Evdokimova D (Tula, Russia)

17:15 -18.30 Biosignal Processing
Chairs: Dragana Bajic, (Belgrade, Serbia), Tamara Skoric (Novi Sad,Serbia)

17:15-17:30 Application of fuzzy sets and systems in medicine
Nebojša Ralević, Andrijana Stamenković, Slađana Ralević (Novi Sad, Serbia)
17:30-17:45 Binarized approximate entropy as a crowd-sensing application in stressed subjects
Omer Mohamoud, Tamara Skoric, Branislav Milovanovic, Nina Japundzic-Zigon, Dragana Bajic (Novi Sad, Serbia)
17:45-18:00 Applying copulas as a dynamic SBP-PI dependency measure
Sladjana Jovanovic, Tamara Skoric, Olivera Sarenac, Sanja Milutinovic-Smiljanic, Nina Japundzic-Zigon, Dragana
Bajic (Novi Sad, Serbia)
18:00-18:15 Conditional entropy of differentially encoded SBP time series in aging animals
Tamara Skoric, Tatjana Tasic, Omer Mohamoud, Nina Japundzic-Zigon, Dragana Bajic (Novi Sad, Serbia)
18:15-18:30 On characterization of signal dependency structure
Sladjana Jovanovic, Tamara Skoric, Dragana Bajic (Novi Sad, Serbia)
18:30-19:00 Clossing of meeting
20:00 Cruise on Danube (Ship-Restaurant)
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POSTERS
P001 The effects of subchronic methionine overload on body weight, standard biochemical
parameters, homocysteine level and on plasma oxidative stress following acute methionine
administration in male Wistar rats
Djuric D., Colovic M., Krstic D., Obrenović R., Djuric M., Stevanovic A., Stamenkovic A., Kostic S., Hadzibegovic A
(Belgrade, Serbia)
P002 Metabolic syndrome and total cardiovascular risk: synergism and controversies
Mekhman N Mamedov (Moscow, Russia)
P003 Assessment of cardiovascular events in patients with metabolic syndrome:
results of prospective study
Mekhman N Mamedov (Moscow, Russia)
P004 Analysis of markers for sudden cardiac death in patients with stable angina and arterial
hypertension depending on left ventricle hypertrophy
N. Koziolova, A. Chernyavina, E. Polyanskaya, M. Surovtceva (Perm, Russia)
P005 The role of assessment of heart rate variability in young patients with type 1 diabetes mellitus in
the diagnosis of cardiac autonomic neuropathy
D. Medvedev, Y Mahamat, A. Safarova, V. Efimova (Moscow, Russia)
P006 Heart failure in acute myocardial infarction as a predictor of survival in patients with
intracoronary thrombolysis: 10-years follow up experiences
Vesna Bisenic, Branislav Milovanovic, Sasa Hinic, Jelena Saric, Aleksandra Djokovic, Branislava Todic, Tamara
Jakimov, Dejan Bisenic, Marija Zdravkovic (Belgrade, Serbia)
P007 Right Ventricular Apical Pacing and Preserved Systolic Function of Left Ventricle – A Case Report
Vesna Bisenic, Branislav Milovanovic, Marija Zdravkovic, Sasa Hinic, Predrag Djuran, Jelena Saric, Sanja Djordjevic,
Dejan Bisenic, Goran Milasinovic (Belgrade, Serbia)
P008 Arrhythmic mitral valve prolapse - from benign hereditary condition to serious preoperative
complication- case report
Djokovic A, Zdravkovic M, Hinic S, Bisenic V, Saric J, Jakimov T, Milovanovic B (Belgrade, Serbia)
P009 Specific features of changes in high resolution electrocardiography in elderly hypertensive
patients after ischemic stroke
V.E. Kondratiuk, L.M. Yena, S.M. Kuznetsova, E.V. Bondarenko (Kiyv, Ukraine)
P010 Peculiarities of structural-functional state of heart in elderly hypertensive patients after ischemic
stroke
V.E. Kondratiuk, L.M. Yena, E.V. Bondarenko (Kiyv, Ukraine)
P011 Nutrient correction impact of hemodynamic indices in type 2 diabetes mellitus patients with nonalcoholic fatty disease
I. Dunayeva, I. Karachentsev (Ukraine)
P012 The significance of isoelectric focusing of cerebrospinal fluid in diagnosis of multiple sclerosis
Sanja Grgić, Aleksandra Dominović Kovačević, Vlado Đajić, Duško Račić, Zoran Vukojević (Banja Luka, Bosnia and
Herzegovina)
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P013 Rare but challenging diagnostic pitfall – do we think about it enough ?
Hinic Sasa, Saric Jelena, Bisenic Vesna, Ninkovic Nebojsa, Djuran Predrag, Todic Branislava, Jakimov Tamara, Antic
Gorana, Pokrajac Ruzica,Mudrenovic Vladimir, Klasnja Slobodan, Gavrilovic Jelena, Miroslav Djordjevic, Milovanovic
Branislav, Zdravkovic Marija (Belgrade, Serbia)
P014 Left ventricular remodeling in predolescent young footballers – ECG could be a marker?
Zdravkovic Marija, Hinic Sasa, Saric Jelena, Bisenic Vesna, Ninkovic Nebojsa, Djuran Predrag, Todic Branislava,
Jakimov Tamara, Miroslav Djordjevic, Milovanovic Branislav (Belgrade, Serbia)
P015 Differences in the dysfunction of the autonomic nervous system in patients with type 1 and type
2 diabetes
T. Nišić, M. Stojanović, M.Ilić. S. Popović, M. Stojković, B Beleslin, S. Savić, M Barać, T. Lalić, J. Ćirić, M. Žarković
(Belgrade, Serbia)
P016 Heart rate variability parameters as survival predictors in patients with renal failure on chronic
ambulatory peritoneal dialysis – 10 year follow up
Todic B., Djokovic A., Markovic R., Todic Ivana., Djuran P., Hinic Sasa., Zdravkovic M., Milovanovic B., Krotin Mirjana
(Belgrade, Serbia)
P017 RISK-PCI, GRACE and TIMI Scores in Acute Coronary Syndrome and Percutaneous Coronary
Intervention
Tamara Jakimov, Igor Mrdovic, Branka Filipovic, Sasa Hinic, Aleksandra Djokovic, Branislav Milovanovic, Miroslav
Djordjević, Marija Zdravkovic (Belgrade, Serbia)
P018 Electrical storm” in everyday medical practice – case report
Vladan Mudrenović, Hinić Saša, Đoković Aleksandra, Šarić Jelena, Bisenić Vesna, Ninković Nebojša, Đuran Predrag,
Todić Branislava, Jakimov Tamara, Antić Gorana, Đorđević Sanja, Klašnja Slobodan, Gavrilović Jelena, Miroslav
Đorđević, Milovanović Branislav, Zdravković Marija (Belgrade, Serbia)
P019The importance of brain-axle tube in pathogenesis and clinical manifestations of functional
dyspepsia
M.Brankovic, I.D.Jovanovic, M.Cvetkovic, N.Milinic (Belgrade, Serbia)

19

INDEX

20

21

A
Avram R.
Arsić M.
Antić G.
Arroyo J. J.
Aleksić M.

O026, O027
O028, O049
P013, P018
O019
O028, O049

B
Barać M.
Bassim I. M.
Badtieva V.
Bajić D.
Banicević S.
Beceanu A.
Beleslin B.
Bisenić V.
Bisenić D.
Bondarenko V. E.
Brankovic M.

P015
O001, O003
O041
O005, O006, O007, O008
O010
O026, O027
P015
O010, P006, P007, P008, P013, P014, P018
P006, P007
P009, P010
P019

C
Chernyavina A.
Cotet I.
Chudzik M.
Cheah Y. H.
Chung Y. L.
Cvetkovic M.

P004
O026, O027
O018, O034
O019
O019
P019

Č
Čolovic M.

P001

Ć
Ćelić V.
Ćirić J.
Ćosić V.

O022
P015

D
Di Somma S.
Deljanin I. M.
Deev V.
Dunayeva I.
Djuran P.
Dominović K. A.

O022
O030
O041
P011
P013
P012

Đ
Djajić V.
Djordjević B.V.
Djordjević M.
Djordjevic S.
Djoković A.
Djuric D.
Djurić T.
Djuric M.
Djuran P.

O028, O049, P012
O030
P013, P014, P017, P018
P007, P018
O010, O013, P006, P008, P016, P017, P018
P001
O017
P001
P007, P014, P016, P018

22

E
Evdokimova D.
Elez J.
Eliseev D.
Efimova V.

O035
O049
O038
P005

F
Fadhil G Y.
Filipović B.
Filipović N.

O003
O016, O023, P017
O024, O029

G
Gavrilović J.
Gajić S.
Glumac S.
Gligorijević T.
Grgić S.

P013, P18
O024, O029
O019
O025, O028, O040, O049
P012

H
Hadžić B.
Hadzibegovic A.
Huda I. Q.
Hristova K.
Hinić S.

O011
P001
O003
O012
O013, P006, P007, P008, P013, P014, P016, P017, P018

I
Ilić M.
Ilanković A.
Ivanova J.

P015
O028, O049
O041

J
Japundzic-Zigon N.
Jakimov T.
Lelić S.
Jovanovic S.
Jovanović I.
Jovanović D. I.
Jordanov D.
Jokić S.

O005, O006, O007, O019
P006, P008, P013, P014, P017, P018
O002
O006, O008
O039
P019
O020
O032

K
Karar H. D.
Kasprzak D. J.
Karachentsev I.
Krstić D.
Kravchun P.
Krotin M.
Kazidaeva E.
Kostić S.
Kondratiuk E. V.
Kolić I.
Koziolova N.
Kundalic S.

O003
O018, O034
P011
P001
O014
P016
O042
P001
P009, P010
O017
P004
O030

23

Kuznetsova M. S. P009
Klasnja S.
Kiew V. L.

P013, P018
O019

L
Lalić T.
Lazarević M.
Locati T. E.
Lozić M.
Lobodzinsk S.
Lee B. H.
Lupu M.

P015
O025
O047, O048
O019
O031
O019
O026, O027

M
Markovic R.
Mamedov N. M.
Matović B.
Matić Z.
Mahamat Y.
Medvedev D.
Melnikov A.
Milašin J.
Milovanović B.
Milošević M.
Milutinović-Smiljanić S.
Milinić N.
Milasinović G.
Mudrenovic V.
Mohamoud O.
Moga D. V.
Moga M.
Mrdović I.

P016
O009, P002, P003
O020
O036, O049
P005
P005
O035, O043, O045, O046
O025
O005, O011, O013, O017, O020, O025, O028, O032, O036, O039, O040, O049, P006,
P007, P008, P013, P014, P016, P017, P018
O025
O006
O015, P019
P007
P013, P018
O005, O007
O026, O027
O026, O027
P017

N
Nasser G. Y.
Najah R H.
Ninkovic N.
Nišić T.

O001
O001
P013, P014, P018
P015

O
Obrenović R.
Odzhonikidze Z.

P001
O041

P
Pachina A.
Pavlov V.
Pavlović S.
Parje F.
Pejovic B.
Penčić B.
Peković G.
Pomogaev I.
Pokrajac R.
Popović S.

O041
O041
O039
O027
O049
O022, O024, O029
O024, O029
O043
P013
P015

24

Polyanskaya E.
Protić D.

P004
O033

R
Radovanović S.
Raković D.
Račić D.
Ralević N.
Ralević S.
Rašić. M. Z.
Rezus C.
Romčević N.
Rosic M.
Rudy Y.

O010
O036
P012
O004
O004
O024, O029
O026
O011
O020
O031

S
Savić S.
Safa A. Al-K.
Safarova A.
Stamenković A.
Stanković A.
Starostina Y.
Stauss M. H.
Stevanovic A.
Stojanović M.
Stojanović Lj.
Stojković M.
Simović N.
Surovtceva M.

P015
O001
P005
O004
O017
O041
O021
P001
P015
O010, O013
P015
O024
P004

Š
Šarenac O.
Šarić J.
Ševarac Z.
Škoric T.
Šljivic A.

O006, O019
P006, P007, P008, P013, P014, P018
O040
O005, O006, O007, O008
O022

T
Tasić T.
Tcarev N.
Todić B.
Todic I.
Todorović Z.
Tretiakov V.

O007
O042, O043, O045, O046
P006, P013, P014, P016, P018
P016
O033
O038, O044

V
Vasić M.
Venevtseva Y.
Vicent J. M.
Vidu F.
Vukojević Z.

O019
O035, O038, O042, O043, O044, O045, O046
O019
O027
P012

Z
Zagorac D.
Zdravković M.

O020
O013, O037, P006, P007, P008, P013, P014, P016, P017, P018

25

Ž
Žarković M.
Živković M.
Životić I.
Žikić A.

P015
O010, O017
O017
O036

Y
Yena M. L.

P009, P010

W
Waszczykowska J.

O034

26

27

BOOK OF ABSTRACTS
ORAL PRESENTATIONS

28

29

O001 Effect Of TAK 242 On Sepsis-Induced Myocardial Dysfunction: Interfering Matrix
Metalloproteinase Pathway
Bassim I Mohammad1, Nasser G. Yousif2, Safa A. Al-khalidy2, Najah R Hadi
1-College of Pharmacy, University of Al Qadisiyah, Iraq
2-College of Medicine, Al Muthana University, Iraq
3-College of Medicine, Kufa University, Iraq
Background: Myocardial dysfunction is an early and serious complication of severe sepsis and septic shock.
Inflammatory cytokines are released following exposure to harmful stimuli, resulting in expression of MMP-2 which
results in degradation of essential proteins for cardiomyocytes contractility thereby results in myocardial dysfunction.
Therefore this study was undertaken to investigate the effect of TAK 242 in attenuation of sepsis associated
myocardial dysfunction through down-regulation of MMP-2.
Materials and Methods: A total of 32 Adult male Albino-Webster mice were used in this study. They were randomly
divided into four equal groups: (1) sham group, (2) cecal ligation and puncture (CLP) group, vehicle (DMSO) group,
TAK 242 group (3mg/Kg i.p.) 1hour before CLP surgery. 24 hour after CLP, LV function was analyzed and ELISA
technique was applied to investigate the plasma level of cTn-I and levels of proinflammatory cytokines and
chemokines (TNF-α, IL-1β, IL-6 and MCP1) both in plasma and myocardium. Furthermore, the cardiac MMP-2
measured by qRT-PCR and the pathological changes and cells injury in the myocardium were examined using H&E
staining.
Results: TAK 242 markedly reduced levels of plasma and myocardial TNF-α, IL-1β, IL-6, MCP-1 and plasma levels of
cTn-I with decreased MMP-2 expression and improvement of LV function.
Conclusions: TAK 242 was able to attenuate myocardial dysfunction during sepsis through interfering with
inflammatory mediators, down regulation of MMP-2 signaling pathway and improvement of LV function.
Key words: myocardial dysfunction, sepsis, cytokines, TAK 242

30

O002 ROLE OF THE HYPOTHALAMO-PITUITARY-ADRENAL AXIS IN GUT-BRAIN COMMUNICATION
Jelić Svetlana
University Clinical Center Bežanijska kosa, School of Medicine, University of Belgrade, Serbia
Bidirectional communication between the digestive and central nervous system involve enteric and autonomic nervous
system, immune system and the hypothalamo-pituitary-adrenal (H-P-A) axis. Acute activation of the H-P-A axis exerts
its adaptive role illustrated by the well known 'fight or flight' reaction, while the adverse effects of its chronic
activation have been implicated in the appearance or exacerbation of symptoms of certain gastrointestinal disorders
and diseases. These adaptive and adverse roles of the H-P-A axis activation will be discussed in details in this
presentation.
Recent studies have shown that gut microbiota plays a central role in the modulation of already mentioned
bidirectional communications. Namely, gut microbiota has the ability to produce molecules which could affect the
components of the gut-brain axis, such as the brain and the immune system. These are primarily short chain fatty
acids (SCFA), or gamma-amino-butyric acid, noradrenaline, dopamine and 5-hydroxy-tryptophan. Experiments on
animals have shown that the development of the hypothalamic-pituitary-adrenal axis and, consequently, an adequate
response to stress depends on the timely colonization of the digestive tract with certain bacterial phylotypes. On the
other hand, it has been proven that different stressors in different periods of life, influence the composition of gut
microbiota in quite different ways. It was also interesting to observe that the application of certain probiotics prevents
the increase in intestinal permeability, caused by stress, reducing at the same time corticosterone, adrenaline and
noradrenaline levels in plasma.
These findings give considerably new insights in pathogenesis and treatment modalities of numerous gastrointestinal
disorders and diseases.
.
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O003 Melatonin effects on myocardial ischemia-reperfusion injury: Impact on the outcome in patients
undergoing coronary artery bypass grafting surgery
Bassim I Mohammad1, Fadhil G Yousif2, Karar H Dwaich3, Huda I Qasim4
1-College of Pharmacy, University of Al Qadisiyah, Iraq
2-College of Medicine, kufa University, Iraq
3-Karbala Health Directrorate, Iraq
3-College of Medicine, Baghdad University, Iraq
Background: Myocardial ischemia/reperfusion injury represents a clinically critical problem associated with coronary
artery bypass graft surgery (CABG). The degree of oxidative stress, inflammation and apoptosis are increased during
the reperfusion of the heart muscles following ischemia. The present study aims to examine the protective role of
melatonin in ameliorating the degree of cardiac injury in patients undergoing bypass surgery, and whether this effects
is a dose related.
Materials and Methods: A total of forty-five patients who were undergoing elective CABG in (Al-Najaf Cardiac
Center, Al-Najaf, Iraq) were included in this study for the period between January, 2015 and November, 2015.
Participants were randomly allocated into 3 study groups: Placebo-controlled group(C), low dose melatonin treatment
group, 10 mg capsule once daily (M1) and high dose melatonin treatment group 20 mg capsule once daily (M2).
Results: Compared to the control group, there was a significant increase in the ejection fraction (EF%)associated
with a significant decline in heart rate (HR) among the M1 and M2 groups compared to the C group (p<0.05). In
addition, there was a significant reduction in plasma levels of cardiac Troponin-I (CTnI), interleukin-1beta(IL-1β),
Inducible nitric oxide synthase (iNOS) and caspase-3enzymes in the melatonin groups (groupM1 and M2) compared to
the control group, (p<0.05) in Melatonin-treated groups. Comparing the two melatonin study groups, the changes in
the parameters mentioned above were more significant in the M2 group compared to the M1 group (P<0.05).
Conclusion: These findings suggested that melatonin supplementation can ameliorate the degree of myocardial
ischemic-reperfusion injury, dose dependent effects.
Keywords: Melatonin; Coronary artery bypass grafting; Myocardial ischemia-reperfusion injury; Oxidative stress;
Apoptosis
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O004 Application of fuzzy sets and systems in medicine
Nebojša Ralević1, Andrijana Stamenković1, Slađana Ralević2
1

Faculty of Technical Sciences-University of Novi Sad, 2 Faculty of medicine-University of Novi Sad

The phenomena of vagueness and imprecision occur all around us and can often represent an issues if they are not
treated seriously. Modeling of these phenomena can be accomplished by using a mathematical theory of fuzzy sets and
systems, the so-called phase math. The origins of this theory date from the 1965. and are developed by Lotfi Zadeh.
The main concept of the theory is based on the fact that the characteristic function of the set (which acquires the
values of 1 and 0 depending on whether an element belongs or does not belong to the set) is replaced by the so-called
membership function whose values belong to the interval (0,1). Application of this theory in medicine is reflected in the
managing with the imprecise data occurred, eg. inaccurate responses of patients, poor quality of medical images (CT,
X-ray), unsatisfactory results ot the measuring with medical equipment, etc.
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O005 Binarized approximate entropy as a crowd-sensing application in stressed subjects
Omer Mohamoud1, Tamara Skoric1, Branislav Milovanovic1, Nina Japundzic-Zigon2, Dragana Bajic1
1

Faculty of technical sciences, University of Novi Sad, 2School of Medicine, University of Belgrade, Serbia

Continuous monitoring of patient’s vital parameters has long ceased to be a privilege of medical doctors. A
rapid development of sensors, communications devices and protocols, followed by regulations for fair channel
distribution, increased the availability of monitoring equipment and made it accessible to a diversity of users. The
permanent self-monitoring - during fitness, sport, walk, sleep, work, - become a way of life. The term “crowdsensing”
refers to sharing data collected by sensing devices, including the smartphones. One of the methods that should be
embedded within such equipment is approximate entropy ApEn, but its implementation requires artifact-free and
stationary signals, while its quadratic computational complexity is not fit suitable quick and easy, battery operated, realtime analysis of thousands of data samples. This contribution proposes a computationally efficient binarized
approximate entropy (BinEn) that operates over binary differentially encoded signals. It was shown that such data, in
spite of coding coarseness, preserve sufficient information to capture entropy changes in different experimental
conditions.
The conclusion is achieved comparing the results of ApEn (prior to analysis trend and artifacts were removed
and signals visually inspected) and BinEn (the analysis was blind) in signals recorded from stressed animals. Besides the
equality of BinEn and ApEn, other aspects were analyzed as well. The first one was binary bias, a problem of forced
binary zeros due to the rules of differential coding. It was shown that binary bias occurs in PI signals, slightly changing
its statistics, but these changes do not affect significantly the entropy estimates. The bias corrections, although
proposed, are not necessary. Besides, the acquisition devices for human customers and for rats apply the same
sampling frequency. Since the application is targeted for humans and their slower signals, the binary bias is not likely to
occur. More serious aspect is the flip-flop effect – a parameter inconsistency known to exist in ApEn. However, the
coding coarseness attenuates the excessive sensitivity of ApEn and inconsistency is not noticed in BinEn. The
computational complexity is considerably reduced as BinEn operates with sample histograms (i.e. with 2m < 130
histogram bins), while ApEn operates with vectors ( N, i.e. thousands of vectors). As BinEn is intended for quick
analysis in unprofessional wearable devices, a suspicious or alarming entropy estimates appear, the distrustful parts of
signals can be submitted to the off-line, more refined and more CPU-time consuming ApEn analysis. It was shown that
the BinEn in a special case of threshold r = 0 is equivalent to the Shannon entropy of statistically independent data, an
upper bound of the actual entropy. The BinEn can be used as an ApEn substitute in an environments where huge
amounts of data are harshly recorded and where low processing complexity is required to enable on-line blind
operations and to prolong the battery life.
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O006 Applying copulas as a dynamic SBP-PI dependency measure
Sladjana Jovanovic1, Tamara Skoric2, Olivera Sarenac3, Sanja Milutinovic-Smiljanic3, Nina Japundzic-Zigon3, Dragana
Bajic2
1

Telecom Serbia, 2University of Novi Sad, Faculty of technical sciences, 3University of Belgrade, School of Medicine

Objectives: Copula is a tool for measuring linear and non-linear interactions between two or more time series. The aim
of this paper is to prove that a copula approach can accurately capture the dynamic (temporal) fluctuations in
dependency structures of cardiovascular signals and to outline the application possibilities.
Methods: The method for measuring the level of interaction between systolic blood pressure and the corresponding
pulse interval is validated statistically and pharmacologically. The time series are recorded from the freely moving male
Wistar rats equipped with radio-telemetry device for blood pressure recording, before and after administration of
autonomic blockers scopolamine, atenolol, prazosin and hexamethonium. Implicit (Gaussian and t) and explicit (Clayton,
Frank and Gumbel) copulas were calculated and compared to the conventional bivariate methods (Kendal, Pearson,
Spearman and classical correlation). Further statistical validation was done using artificially generated surrogate data. A
window sliding procedure for dynamic monitoring the signals’ coupling strength is created.
Results: Under the baseline physiological conditions, SBP-PI dependence is significant for time lags 0s-4s.
Hexamethonium completely abolished the dependence, scopolamine abolished it for time lags 0s-2s, atenolol first
slightly increased, than for lags greater than 2s decreased the dependence and prazosin had no effect. Isospectral and
isodistributional surrogate data tests confirm that copulas successfully notify the absence of dependency as well.
Conclusion: copula approach can accurately capture the dynamic (temporal) fluctuations in dependency structures of
SBP and PI and could be applied for evaluation of neuronal processing related to SBP changes. An analysis of the
absolute and relative dynamic range showed that copulas are more sensitive than the conventional statistical measures,
with Frank copula exhibiting the best characterization of SBP and PI dependence.
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O007 Conditional entropy of differentially encoded SBP time series in aging animals
Tamara Skoric1, Tatjana Tasic2, Omer Mohamoud1, Nina Japundzic-Zigon2, Dragana Bajic1
1

University of Novi Sad, Faculty of technical sciences, 2University of Belgrade, School of Medicine

Objectives: This contirbution is devoted to a possibility to link the sequence events to a binary joint conditional
entropy approach.
Methods: After applying a measure of statistical dependence both to the raw signals and to their differentially
encoded counterparts, signals were additionally binary encoded enabling a joint conditional entropy evaluation. A
sequence were counted at each particular time delay between the systolic blood pressure and its pulse interval
response. The signals in this experimental study were recorded from freely moving male Wistar rats, and from
spontaneous hypertensive rats, aged 3 months and 12 months.
Results: It is noticed that copula applied to differentially encoded signals shows a clear and stable behavior over the
time lags, and that results in two independent groups of healthy rats practically overlap with very small standard
deviation. The maximal dependency occurs at time lags of 0 and 4 beats. For the time lag of one beat, a sequence
counter found many antiparallel sequences, in accordance with the fact that copula at this time lag shows extreme
negative dependence. Joint entropy operates with binary signals, so the coarse coding procedure reduced its
sensitivity but it was able to capture the entropy changes in respect to the statistically independent case. Levels of
freedom inherent to this procedure and allow the binary symbols to overlap during necessary probability estimation,
inducing unwanted artifacts along the diagonal of resulting matrix.
Conclusion: The statistics of sequences, their number and their type, is related to the features measured by
conditional entropy. It is shown that antiparallel sequences play an important role at the time lag of one beat between
systolic blood pressure and its pulse interval.
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O008 On characterization of signal dependency structure
Sladjana Jovanovic1, Tamara Skoric2, Dragana Bajic2
1

Telecom Serbia, 2University of Novi Sad, Faculty of technical sciences

Objectives: Understanding the dependency among variables is essential for successful process of modeling dependent
structures and joint behavior. In this study we characterize dependency of cardiovascular signals through different tools
implementation..
Methods: To quantify measure of dependency conventional correlation methods were applied. Results of Pearson’s
linear product moment correlation coefficients, Kendall’s and Spearman’s rank order correlation coefficients were
compared. Correlation techniques measure the overall strength of the association, but do not give complete overview of
joint behavior of variables. Since dependency varies through dependence structure additional tools were applied. For a
visualization of dependence structure chi-plot as a graphical tool was used. As a tool for describing dependence
between extreme events tail concentration function was applied.
Results: The results show that the changes in delay of pulse interval in respect to systolic blood pressure strongly
influence the level of dependency, form of dependent structure and the level of tail dependency. Special attention was
paid to sequences shifted for delay with a minimum and maximum level of dependency and corresponding dependence
structure. Different changes were noted after administration of drugs. The strongest dependency was obtained in
baseline condition. The worst levels of dependency were noted in the first second after administration of scopolamin
and after administration of hexamethonium. The chi plots of dependent signals show strongest level of dependency in
the medium part of the dependence structure. The tail dependency varies, but, usually, variations are not so prominent.
Conclusion: This kind of analysis precedes the process of joint distribution modelling. The results of this study have to
be taken into account, especially considering the tail dependency that is the most difficult feature to model, and
therefore frequently overlooked.
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O009 Early markers of atherosclerosis and cardiovascular risk
Mekhman N Mamedov
National Research Center for Preventive Medicine, Moscow, Russia
Objective. To assess early markers of atherosclerosis in men at different levels of cardiovascular (CV) risk
without cardiovascular diseases.
Methods. 150 patients aged 40-55 years without established coronary heart disease, cerebral stroke, diabetes
mellitus and peripheral arterial disease were included in the study. Participants completed the lifestyle questionnaire.
Anthropometric measurements, level of blood pressure, levels of fasting glucose, total cholesterol and subfractions,
triglycerides, fibrinogen, uric acid were obtained. Evaluation of cardiovascular risk was performed using SCORE.
Thirty-six patients underwent Doppler ultrasonography of carotid (to measure intima-media thickness), duplex
ultrasound
scanning
of
peripheral
arteries
(to
measure
ankle/brachial index)
and
multislice CT for coronary calcium (CC) scoring.
Results. Participants were divided into three groups. First group – CV risk lower than 5% - 65(43%)
participants, second – CV risk from 5% to 9% - 55(37%) participants, third – CV risk equal or more 10% - 30(20%)
men. Analysis of additional CV risk factors shows that hyperglycemia, hyperuricemia, hypertriglyceridemia, high level
of fibrinogen and abdominal obesity were most frequently observed in patients at very high risk. Carotid intima–media
thickness >0,9 was found in 64% of men at low risk, atherosclerosis plaques were found in 60% of men at high risk
and in 100% - at very high risk. Ankle/brachial index <0.90 was detected only in very high risk group (50% patients).
Coronary calcium score 0 (very low CV risk) was in 64% of men at low CV risk, 18% of men in first group and 70% of
men in second group had coronary calcium score from 1 to 10 (low CV risk), 18% of men in first group, and 20% of
men in second group and 100% of men in third group had coronary calcium score from 11 to 100 (moderate CV risk).
Conclusion. Patients at different levels of CV risk have additional metabolic risk factors. Subclinical
atherosclerosis is most frequently observed in patients in a higher risk group what is important in the management of
these patients with adequate drug and non-drug therapy.
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O010 CARDIAC AND NEUROLOGICAL MANIFESTATIONS IN ANTIPHOSPHOLIPID SYNDROME: LESIONS
FROM THE NATIONAL REGISTRY

Stojanovich Ljudmila, Djokovic Aleksandra, Banicevic Slavica, Radovanovic Slavica, Bisenic Vesna, and Zdravkovic
Marija
Clinic for Internal Medicine, University Medical Center “Bežanijska Kosa”, Belgrade, Serbia
Background: the national antiphospholipid syndrome (APS) registry provides a good basis for evaluating APS
diagnostic and management challenges in every country.
Objective: This prospective clinical study examines the prevalence and localization of criteria and non-criteria cardiac
and neurological APS manifestations, and to investigate the importance of aPL type and level for this events.
Introduction: Antiphospholipid syndrome (APS) is a systemic autoimmune disease associated with arterial and
venous thrombotic events and recurrent fetal loss. Cardiac and neurological manifestations in APS primarily include
accelerated atherosclerosis leading to neuro-cardiovascular disease. Neuro-Cardiovascular risk is even higher in
secondary APS in lupus patients. Several traditional and disease-related, autoimmune-inflammatory risk factors are
involved in APS-associated atherosclerosis and its clinical manifestations. However, the importance of specific
antiphospholipid antibodies (aPL) as a risk factor for neuro-cardiovascular risk in APS patients remains controversial.
Methods: The analyzed cohort (National Registry) comprises a total of 650 patients (391 PAPS and 259with SAPS/
SLE). aPL analysis included detection of LA and aCL, ß2GPI (IgG/IgM). The objective was to observe the prevalence
and localization of thrombosis, obstretric manifestations, non-criteria manifestations and correlate it to aPL type and
level.
aPL analysis included detection of aCL and ß2GPI (IgG/IgM), and LA. Neurological, cardiac, skin, and hematological
non-thrombotic manifestations were evaluated in all patients
We investigated for this presentation 558 patients: 330 pts with PAPS followed up for an average of 44.00±12.97y.,
and 148 pts with secondary APS (SAPS) in scope of SLE (47.74±14.84y ). Antiphospholipid antibody (aPL) analysis
included detection of aCL (IgG/IgM), ß2GPI (IgG/IgM). Data considering acute myocardial infarction (IM), unstable
angina (UA), coronary artery bypass grafting (CABG) or percutaneus coronary artery angioplasty (PTCA, TIA, and
stroke. Carotid ultrasound was performed and the intima-media wall thickness (IMT) and presence of plaque was
investigated in all patients and controls. The diagnosis of neurovascular diseases has been established by neurologist.
Traditional vascular risk factors and APS-disease and treatment related factors were also analyzed.
Results: Presence of aCL IgG was more common (p=0.001) in SAPS, and LA in PAPS patients (p=0.002). More than
one type of antibodies (category I) was present in 64.5%. Age was a significant risk factor for MI: 56.6 and 43.6
years, respectively (p=0.0001). Highly statistically significant difference was revealed considering presence of aβ2GPI
antibodies and carotid arteries plaque presence (p= 0.020), in pts with PAPS and aβ2GPI (0.049), as well PAPS pts
with smoking (p=0.008). PAPS and SLE patients did not differ among themselves with regard to the occurrence of MI
(p = 0,102) ,and UAP (p = 0.123) unstable angina pectoris (UAP), but presence more than 2 aPL was a significant risk
factor for UA (p=0.017). After adjustment for age, current cigarette smoking, diabetes, hypertension and
hyperlipidemia, the relative odds for stroke in PAPS patients with ß2GPI IgG positivity was 3.87 (95% confidence
interval 1.00 to 3.60, p=0.049, bootstrapped for 1000 samples) whereas in SAPS patients was 5.25 (95% confidence
interval 0.10 to 1.81, p=0.021, bootstrapped for 1000 samples).
Conclusion: The results from this study support the importance of PL as an independent risk factor for neurological
and cardiac manifestations. The certain aPL type and level correlated with cardio and neurovascular APS
manifestations, suggesting their predictive or protective role. Presence of more than one aPL in APS patients
additionally accelerate atherosclerotic continuum. Besides glucocorticoid therapy in SLE pts there was no significant
difference between SAPS and PAPS patients regarding the extent of atherosclerosis. In this subgroup of APS patients
more aggressive approach towards prevention and control of standard atherosclerotic risk factors is crucial.
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O011 Investigation of programed placebo by Raman spectroscopy
B. Hadžić1, N. Romčević1, B. Milovanović2
1

2

Institute of Physics, University of Belgrade, Pregrevica 118, 11 080 Belgrade, Serbia
University Medical Center B. Kosa, Neurocardiological laboratory, Medical faculty, University of Belgrade

Abstract. Raman spectroscopy as rapid, sensitive and non-destructive tool, has been method of choice for many
investigation in solid state physics and chemistry. It is based on analysis of inelastic scattered light and due to its large
possibility of application in medicine, biomedical issues, clinical implementation, food industry and pharmacy, it has
attracted significant attention. By Raman spectroscopy it is possible to obtain information about sample quality, study
local atomic arraignment, chemical composition, dopant incorporation, molecular structure, molecular interactions in
cells and tissues and others [1]. All this advantages of Raman spectroscopy introduce it in nanomedicine and
pharmacy as powerful tool to study drugs as well as cells and tissues affected by disease [1] for example
determination of concentration of commercially available medicines, identification and quantification of active
ingredients [2], blood analysis, monitoring the effects of therapies and using the feedback to individualize drug or
radiation treatment, rapid identification of pathogenic microorganisms [1]. The aim of this work is to study changes on
nano level between placebo forms obtained from sucrose. We have used samples of sucrose with different
informations programed for cancer treatment. All samples have been investigated by micro-Raman spectroscopy on
532 nm laser line in spectral range from 100 to 3100 cm-1. Significant changes in Raman spectra of all samples are
noticed. Influence of information on samples are visible in change of spectral and peak intensity.
[1] L.-P. Choo-Smith, H.G.M. Edwards, H.P. Endtz, J.M. Kros, F. Heule, H. Barr, J.S. Robinson JR, H.A. Bruining, G.J.
Puppels, Biopolymers (Biospectroscopy) 67 (2002) 1
[2] L. Silveira Jr., L. Marmo Moreira, V.G.B. Conceição, H.L. Casalechi, I.S. Muñoz, F. Fernandes da Silva, M.A.S.R.
Silva, R. Aparecido de Souza, M.T.T. Pacheco, Spectroscopy 23 (2009) 217
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O012 Brain –Gut and Brain –Body Interaction and Cardiovascular Risk
K. Hristova
Natioanal Heart Hospital , Sofia
Background: Brain-derived neurotrophic factor (BDNF) is a major neurotrophin which may have promise to be a
nutraceutical of this decade. It has a documented role in neurogenesis, angiogenesis, and neuronal survival. BDNF
can have beneficial effects on several cardio-metabolic and neuro-psychiatric disorders, indicating that it is important
in brain-body interactions. Diet and lifestyle factors may also have an influence on BDNF levels. In this review, we
examine the beneficial role of BDNF on risk factors of vascular diseases, type 2 diabetes mellitus and anxiety disorders
Results: Majority of the BDNF (70-80%) is derived from dendrite of neurons but it is also present in other body
tissues. BDNF controls the food intake and appetite as well as lipid and glucose metabolism. Sedentary behavior and
tobacco intake may be associated with BDNF deficiency. Lower serum concentration of BDNF and higher vascular
endothelial growth factor (VEGF) concentrations were associated with increased risk of incident stroke/TIA. BDNF may
serve as an intermediate biomarker for subclinical vascular disease and may also have biological potential to serve as
a therapeutic target for primary and secondary prevention of vascular diseases, as well as clinical and subclinical
vascular brain disease. BDNF deficiency has been observed in association with anxiety, depression , insomnia,
dementia, insulin resistance, type 2 diabetes and vascular diseases. The phenotypes associated with insulin resistance
are at increased risk for developing cognitive decline and neuro-degeneration resulting in vascular dementia, and
depression as well as diabetes mellitus and metabolic syndrome, which are risk factors for CVDs. BDNF may be
administered as nutraceutical due to its protective influence on BDNF concentrations, insulin receptors and
hypothalamic dysfunction leading to beneficial effects on cardiovascular risk and neuropsychological dysfunction. It is
proposed that omega-3 fatty acids and moderate physical activity may enhance BDNF release.
Conclusions: It is possible that circulating BDNF deficiency is a risk factor for obesity, CVDs and diabetes as well as
risk factor for neuropsychiatric diseases. BDNF administration may modify the risk of clinical and subclinical stroke,
depression, and dementia as well as of obesity and type 2 diabetes.
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O013 Hypertension in autoimmune diseases - relationship between antiphospholipid antibody type and
titer on hypertension presence in patients with antiphospholipid syndrome
Djokovic A1,2, Stojanovich L3, Hinic S1, Zdravkovic M1,2, Milovanovic B1,2
1

Clinic of internal medicine, Department of cardiology, University Medical Center Bezanijska kosa
2
School of Medicine, University of Belgrade
3
Clinic of internal medicine, Department of rheumatology, University Medical Center Bezanijska kosa
INTRODUCTON: Hypertension (HTA) in antiphospholipid syndrome (APS) brings extensive cardiovascular burden. It
can also be mediated by renal microthromboses in the setting of autoimmune response.
AIM: To establish prevalence of HTA in Serbian cohort of APS patients as well as possible relationship between type
and titer of antiphospholipid antibodies (aPL) and HTA presence.
PATIENTS AND METHODS: This cohort study includes a total of 180 (Caucasians) APS patients; (averaged age
48.69±13.16 years), 159 female (87.8%) i 22 male (12.2%), 101 were patients with primary APS (PAPS) and 80 had
APS associated with Systemic Lupus Erythematosus (SAPS). All patients were evaluated for the presence of aPL: lupus
anticoagulans (LA), anticardiolipin antibodies (aCL) IgG/IgM, anti- ß2GPI IgG/IgM.
RESULTS: There was 33.7% PAPS and 30.0% SAPS patients with hypertension. There was statistically significant
relationship between aCL IgM presence and hypertension in APS patients (p=0.041, OR 1.93 CI 95% 1.02-3.66). Titer
level had no influence. There was no significant relationship between other aPL present (p>0.05).
CONCLUSION: aCL IgM postivity in any titer is related to hypertension occurrence in APS patiens. Therefore, special
vigilance regarding cardiovascular risk in this subset of patients is nedeed.
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O014 ESTIMATION OF THE SIGNS AND TYPES OF POSTINFARCTION REMODELLING AND BIOMARKERS
IN PATIENTS WITH POSTINFARCTION CARDIOSCLEROSIS
Pavel Kravchun

Kharkiv National Medical University, Kharkiv, Ukraine
Objective. To evaluate the signs and types of postinfarction remodelling in patients with postinfarction
cardiosclerosis with subsequent determining of its effects on the manifestation and progression of heart failure.
Materials and methods. Investigation involved 80 patients with postinfarction cardiosclerosis. The control group
was consisted of 35 healthy individuals. The cardiohemodynamics indexes have been defined in all patients. The
determination of clusterin level and fractalkine serum concentration was carried out by immunoassay method.
Results and discussion. The increase of the following indices has been established in the patients with
postinfarction cardiosclerosis: end-systolic and diastolic volumes, end-diastolic size, thickness of the posterior wall of
the left ventricle, left atrial size and mass index of left ventricular myocardium, and decrease ejection fraction
compared with the control group (p < 0.05). The process of postinfarction remodelling occurred on the optimal
variant and had the unfavorable prognosis as regards the heart failure course and progression. Fractalkine and
clusterin play an important role in progression of the heart failure in patients with postinfarction cardiosclerosis, type 2
diabetes and obesity, and this gives them the right to be considered indicators of the severity of CHF.
Conclusions. The previous myocardial infarction is being actively involved in the process of postinfarction remodeling
by means of the increasing of cardiac size and volume of the cavity, and reducing of the myocardial contractile ability;
it has poor prognosis for the manifestation and progression of heart failure.
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O015 BASICS OF BRAIN-GUT-MICROBIOTA AXIS AND FUNCTIONAL GI DISORDERS
Nikola Milinic1,2
1

Clinic of internal medicine, Department of gastroenterology, University Medical Center Bezanijska kosa
2
School of Medicine, University of Belgrade

The role of brain GUT axis is monitoring and integrating the functions of the intestines, as well as to link the emotional
and cognitive centers in the brain to the peripheral functions of the intestines and mechanisms such as the activation
of the immune system, intestines, the enteric reflexes, intestinal permeability and entero-endocrine signaling.
This two-way communication include: central nervous system (CNS), autonomic nervous system (ANS), the enteric
nervous system (ENS) and the hypothalamic-pituitary-adrenal axis.
The mechanisms used by the brain-GUT axis includes neuro-immune-endocrine mediators.
Functional gastrointestinal disorders (FGIP) represent a specific combination of chronic symptoms, which manifest in
the GI tract in the absence of a clear organic disease. They are extremely common, include at least 1/3 of the world's
population. About 50% of patients treated by general practitioners, who come for gastrointestinal problems have
functional gastrointestinal disorders, or up to 50% of all patients presenting gastroenterologist have this type of
disease.
It has long been known , the term "second brain" of a large system of enteric nerves that are closely related to the
CNS.
At the present time is the focus of examination of character to do the brain-digetive tube. An important question is
whether the specific conditions of the CNS, for example anxiety, affect the incidence of symptoms in the stomach or
the stomach dysfunction affects the appearance of the symptoms of the CNS.
Intestinal microbiota have evolved along with the host in an important system to maintain homeostasis. Adequate
colonization of the intestine is essential for the proper development of the CNS and ENS.
The intestinal microbiota has an important impact on brain-intestinal axis. CNS affects the intestinal microbiome
directly (secretion of neurotransmitters and other molecules in the intestine), and indirectly (by changing the local
microenvironment), which modifies the microbiome.
A lecture about the importance of intestinal-brain axis and the role of the microbiome, together with the other in the
context of an overall length about the importance of brain-gut axis, try to add some light on this large and widespread
problem.
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O016 BRAIN AND GUT INTERACTIONS IN IRRITABLE BOWEL SYNDROME: NOVELITIES IN THE
APPROACH
Branka Filipovic
Department of Gastroenterology, Clinical and Hospital Center Bezanijska Kosa
Irritable bowel syndrome (IBS) is an extremely prevalent, but poorly understood functional gastrointestinal disorders.
Consequently, there are no clear diagnostic markers to help diagnose the disorder and treatment options are limited
to management of the symptomatology. Genetic, immune, environmental, inflammatory, neurological and
psychological factors, in addition to visceral hypersensitivity, can all play an important role, one that most likely
involves complex interactions between gut and brain (gut –brain axis). A disruptions of the brain – gut axis that
determines changes in digestive motility and secretion, causes visceral hypersensitivity and leads to cellular and
molecular abnormalities in enter endocrine and immune system has bees suggested. Patients with IBS exhibited
increased activation of the anterior cingulate cortex and thus higher central nervous system pain sensitivity after
painful rectal stimulation compared with controls in functional magnetic resonance imaging protocol. The gut
microbiota may play an important role in the onset and exacerbation in this disorders. Numerous clinical studies have
been revealed various alterations in the composition of the gut microbiota in IBS, indicating defects in stability and
diversity of this virtual organ.
The therapeutic modalities depend on the intensity of the symptomatology and the degree of psychosocial
comorbidities. Initial treatment is directed towards education and lifestyle modifications. The second treatment line, an
appropriate pharmacotherapy can be proposed on the basis of individual or global intestinal symptoms and
psychological disturbances. But we are still far from having discovered magic bullet capable of treating all IBS
symptoms.
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O017 Association study of dopamine β-hydroxyIase (DBH) gene variants -1021C/T (rs1611115) and
DBH5'-I/D with cardiovascular profiles in vasovagal syncope (VVS) patients
1

Ivana Kolić1, Ivan Životić1, Branislav Milovanović2, Tamara Djurić1, Maja Živković1, Aleksandra Stanković1
Laboratory for radiobilogy and molecular genetics, Institute for Nuclear Sciences Vinča, University of Belgrade,
Belgrade, Serbia
2
Neurocardiology Laboratory, Department of Cardiology, Medical Centre Bežanijska Kosa, School of Medicine,
University of Belgrade, Belgrade, Serbia

Introduction: Dopamine β-hydroxyIase (DBH) convert DOPA to norepinephrine. Genetically determined decrease of
norepinephrine from the sympathetic nervous system affects the blood pressure and heart rate, which could lead to
syncope. DBH -1021C/T and DBH5'-I/D variants affect serum DBH levels in different populations. The aim of our study
was to investigate the association of DBH -1021C/T and DBH5'-I/D variants with heart rate variability (HRV) and blood
pressure variability (BPV) parameters in VVS patients from Serbia.
Methods: 143 patients with VVS (mean age ±SD, 33.6±12.4 years; 81.1% females and 18.9% males) who have
been tested by headup tilt test and evaluated for cardiovascular parameters were included in the study. Genotyping
was done by PCR. Statistical analyses were performed using SPSS software.
Results and Discussion: In VVS patients before treatment, -1021T allele was associated with significantly higher
means of MaxQT (p=0,021) and Max systolic pressure (p=0,011). D alele of DBH5'-I/D variant was associated with
significantly lower mean of Total Average systolic parametre (p=0,015). II genotype was associated with significantly
higher mean of Pulse pressure parametre (p=0,006), while DD genotype was associated with significantly lower mean
of Minimum systolic parameter (p=0,019).
After the treatment, -1021C allele could have a protective role in the expression of VE and SVE tachycardia (p<0,001
and p=0,016, respectively). DBH5'-D alele was associated with significantly higher means of MaxQT (p=0,001) and
MaxQTc (p=0,004). II genotype was associated with significantly lower mean of SDANN Index (p=0,015), while ID
genotype was associated with significantly lower means of Total average diastolic and TAvDiast Night-Day inetval
parameters (p=0,01 and p=0,005, respectively).
We found that -1021T and DBH5'-D alleles, that had been associated with decreased serum DBH levels, were
associated with significantly higher means of MaxQT in VVS patients in Serbia. These results suggest that these two
variants might be significant predictive markers for VVS.
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O018 Multipoint left ventricular pacing as the only way to improve hemodynamic in heart failure
patients?
Michal Chudzik, Jarosław D Kasprzak
Chair and Department of Cardiology, Medical University of Lodz, POLAND
Multi-site LV pacing (MSP) is proposed as an alternative to conventional single-site LV pacing in CRT. Response to
cardiac resynchronization therapy (CRT) remains challenging. Pacing from multiple sites of the left ventricle (LV) has
shown promising results with avoidance of phrenic nerve stimulation and increasing hemodynamic response and
decreasing in number of non-responders.
The purpose of this lecture was to systematically preview and compare advantages in hemodynamic effects of
multipoint pacing (MPP) by means of a quadripolar lead to conventional biventricular (BiV) pacing.
MultiPoint ™ pacing delivers two pulses from the LV lead per pacing cycle, resulting in a more uniform ventricular
contraction what leads to: capture a larger area of the myocardium, prove transventricular activation time, improve
hemodynamic. Many published studies prove superiority of dual pacing comparing to standard LV pacing in
hemodynamic parameters as well as in acute response and long term follow up. Multisite LV pacing can improve LV
reverse remodeling and cardiac function as characterized by echocardiography, and may result in a higher rate of
response to CRT than with single site pacing. MPP can reduce mechanical dyssynchrony above and beyond
conventional BiV pacing in up to 67% pts CRT patients, can provide acute hemodynamic improvement over
conventional BiV pacing in CRT patients improvement in 77 % of pts, Multisite LV pacing can improve LV reverse
remodeling and cardiac function as characterized by echocardiography, and may result in a higher rate of response to
CRT – up to 89 % responders with MPP vs 73 % responders with single site pacing and provides in 67% of pts with
≥ 20% reduction in dyssynchrony.
Forty six patients (New York Heart Association class III, ejection fraction [EF] 26% ± 7%, QRS 148 ± 17 ms) were
enrolled to the study. and randomized to either CONV (N = 28) or MPP (N = 18). During the observation 3 months
period, 2 patients died with CONV pacing and none death in MPP was found. After 3 months, 14 of 26 patients (53%)
in the CONV group and 16 of 18 patients (88%) in the MPP group were classified as CRTresponders (P <0,05). ESV
reduction, EF increase, and NYHA class reduction relative to BASELINE were significantly greater in the MPP group
than in the CONV group (ESV: -19.0 ± 10.9 vs. -11.6 ± 11.1%, P = 0.03; EF: +7.8 ± 4.1 vs. +2.0 ± 5.1 percentage
points, P < 0.01; ΔNYHA: -1.05 ± 0.22 vs. -0.62 ± 0.46 functional classes, P < 0.05).
MultiPoint Pacing is COMPLEX system for CRT patients and can significantly improve acute LV hemodynamic
parameters, increase the number of responders and decrease mortality compared to BiV pacing.
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O019 CARDIOVASCULAR RISK ASSESSMENT OF HPMA COPOLYMER BASED DOXORUBICIN CONJUGATE:
A RANDOMIZED CONTROLLED COMPARATIVE SPECTRAL STUDY IN CONSCIOUS RATS
Hoay Yan Cheaha, Olivera Šarenacb, Juan J. Arroyoc, Marko Vasićb, Maja Lozićb, Sofija Glumacb, Lik Voon Kiewa,*, Hong
Boon Leed, Marίa J. Vicentc, Lip Yong Chungd,*, Nina Japundžić-Žigonb,*

Department of Pharmacology, Faculty of Medicine, University of Malaya, 50603 Kuala Lumpur, Malaysia, bInstitute of
Pharmacology, Clinical Pharmacology and Toxicology, Faculty of Medicine, University of Belgrade, Republic of Serbia,
c
Polymer Therapeutics Lab, Centro de Investigación Príncipe Felipe, Av. Eduardo Primo Yúfera 3 E-46012, Valencia,
Spain, d Department of Pharmacy, Faculty of Medicine, University of Malaya, 50603 Kuala Lumpur, Malaysia

a

Conjugation of Doxorubicin (DOX) to N-(2-Hydroxypropyl) methylacrylamide copolymer (HPMA) has significantly
reduced the DOX-associated cardiotoxicity. However, the reports on the impact of HPMA-DOX conjugates on the
cardiovascular system such as blood pressure (BP) and heart rate (HR) were in restrained animals using tail cuff
and/or other methods that lacked the resolution and sensitivity. Herein, we employed radiotelemetric-spectralechocardiography approach to further understand the in vivo cardiovascular hemodynamics and variability post
administration of free DOX and HPMA-DOX. Rats implanted with radiotelemetry device were administered
intravenously with DOX (5 mg/kg), HPMA-DOX (5 mg DOX equivalent/kg) and HPMA copolymer and subjected to
continuous cardiovascular monitoring and echocardiography for 140 days. We found that DOX-treated rats had ruffled
fur, reduced body weight and a low survival rate. Although BP and HR were normal, spectral analysis indicated that
their BP and HR variabilities were reduced. All rats exhibited typical signs of cardiotoxicity at histopathology. In
contrast, HPMA-DOX rats gained weight over time and survived. Although BP, HR and related variabilities were
unaffected, the end diastolic volume of these rats, as well as the HPMA copolymer-treated rats was found increased at
the end of observation period. This indicates the development of heart failure. Additionally, HPMA copolymer alone
caused microscopic injury of the heart tissue. All of these suggest the necessity of caution when employing HPMA as
carrier for prolonged drug delivery. The current study also indicates the potential of radiotelemetric-spectralechocardiography approach for improved preclinical cardiovascular risk assessment of polymer-drug conjugate and
other nano-sized-drug constructs.
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O020 Theoretical and experimental investigations of nano-sized medicaments
D. Jordanov1, B. Milovanovic2, M. Rosic1, D. Zagorac1 B. Matovic1
1

Institute of Nuclear Sciences Vinča, Materials Science Laboratory, Belgrade University, Belgrade, Serbia
University Medical Center B. Kosa, Neurocardiological laboratory, Medical faculty, University of Belgrade

2

Keywords: Midodrine, Gutron, Sucrose, Placebo
In order to investigate possible influence of placebo effect on Midodrine (Gutron) medicament, we have
performed nano-technological testing of structure of Midodrine (Gutron), sucrose (placebo), and sucrose as a placebo
of Midodrine. [1] In this work we have investigated the nanostructure of industrial produced drug Midodrine (Gutron)
by X-ray methods and compared to placebo forms obtained from sucrose and sucrose as control parameter. [2]
Properties such as lattice parameters, chemical composition and crystal phase of that samples were monitored by Xray powder diffraction on a Siemens D-500 XRPD difractometer with Cu Kα1,2 radiation, at room temperature. The
measurements were performed in the range 2-600 2θ in a continuous scan mode with a step width of 0.020 and 0.5
s/step. The XRPD results were analyzed using the software package Powder Cell, and theoretical analysis has been
performed using VESTA and Kplot software. At the molecular level, Midodrine (Fig. 1) and sucrose (Fig. 2) has large
structural differences, however the difference between sucrose and sucrose as a placebo of Midodrine was just
noticeable as single crystals, and further structural investigations are in progress.
[1] Milovanovic B., Hadžic B., Jordanov D., Gligorijevic T., Mutavdzin S., Romcevic N., Rosic M., “Programmed placebo
effect and modulation of autonomic activity in treatment of sincope: new challenge using nano-tehnology”,
NEUROCARD 2014,(16th
–17th October 2014, Belgrade, Serbia), p.63
[2] D. Jordanov, M.Rosic, B. Milovanovic, B.Matovic, “X-difractometry precision measurements of drugs used in
medicine”, NEUROCARD 2014,(16th –17th October 2014, Belgrade, Serbia), p.65

Figure 1. Visualization of structures at the molecular level: a) Midodrine (Gutron); b) Sucrose (Placebo). Brown balls
correspond to C atoms, red balls to O atoms, white balls to H atoms, and blue balls to N atoms, respectively.
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O021 Chronic Vagal Nerve Stimulation Prevents Endothelial Dysfunction and Aortic Stiffening in StrokeProne Spontaneously Hypertensive Rats – Potential Role of the Cholinergic Anti-Inflammatory Pathway.
Harald M. Stauss
Department of Health and Human Physiology, The University of Iowa, Iowa City, IA, USA
While the role of elevated sympathetic nervous system activity for hypertension-induced cardiovascular end-organ
damage is widely accepted (2, 6 ) the role of the parasympathetic nervous system in hypertension has been less
thoroughly investigated. It is known that parasympathetic nervous system activity is reduced in hypertension (3, 5).
Furthermore, it has been demonstrated that low HRV, suggesting low parasympathetic tone, is associated with greater
mortality after acute myocardial infarction (4). Thus, we hypothesized that restoring the reduced parasympathetic
nervous system activity by chronic vagal nerve stimulation (VNS) may alleviate cardiovascular end-organ damage in
an animal model of severe hypertension.
In a recently published study (1) vagal nerve stimulators were implanted in stroke-prone spontaneously hypertensive
rats, a high-salt diet initiated, and the stimulators turned on (VNS, n=10) or left off (Sham, n=14) for 4 weeks.
Arterial pressure increased equally in both groups. After 4 weeks, endothelial function, assessed by in vivo imaging of
the long posterior ciliary artery (LPCA) after stimulation (pilocarpine) and inhibition (L-NAME) of endothelial nitric
oxide synthase (eNOS), had significantly declined (-2.3±1.2 µm, P<0.05) in Sham but was maintained (-0.7±0.8 µm,
NS) in VNS. Furthermore, aortic eNOS activation (phosphorylated to total eNOS protein content ratio) was greater in
VNS (0.83±0.07) than in Sham (0.47±0.08, P<0.05). After only 3 weeks, ultrasound imaging of the aorta
demonstrated decreased aortic strain (-9.7±2.2%, P<0.05) and distensibility (-2.39±0.49 1000/mmHg, P<0.05) and
increased pulse wave velocity (+2.4±0.7 m/s, P<0.05) in Sham but not in VNS (-3.8±3.8%, -0.70±1.4 1000/mmHg,
and +0.1±0.7 m/s, all NS). Furthermore, aortic collagen content assessed by immunohistochemistry was less in VNS
(1.7±0.7 brightness/pixel) than in Sham (3.5±1.0 brightness/pixel, P=0.06).
To assess a potential role of the cholinergic anti-inflammatory pathway (7, 8) in these beneficial vascular effects of
chronic VNS, we determined cytokine protein levels in spleen extracts and in the serum. In spleen extracts interleukin
1α (IL-1α) tended to be higher in VNS (2.2±0.4 pg/mg) than in Sham (1.1±0.4 pg/mg, P=0.13), while interleukin 5
(IL-5, VNS: 0.35±0.02 pg/mg vs. Sham: 0.69±0.1 pg/mg, P=0.05), tumor necrosis factor α (TNF-α, VNS: 0.18±0.02
pg/mg vs. Sham: 0.28±0.05 pg/mg, P=0.13), and macrophage inflammatory protein 1α (MIP-1α, VNS: 0.91±0.04
pg/mg vs. Sham: 1.44±0.13 pg/mg, P<0.05) tended to be reduced in VNS compared to Sham. In the serum,
interleukin 6 (IL-6) tended to be higher in VNS than in Sham (34.3±8.3 pg/mL vs. 16.1±4.6 pg/mL, P=0.06).
Interestingly, positive correlations were found between NO-dependent relaxation of the LPCA and serum levels of IL-6
(r=+0.70, P<0.05) and IL-10 (r=+0.56, P<0.05), between aortic eNOS activation and serum levels of IL-10 (r=+0.48,
P<0.05), and between aortic collagen deposition and serum levels of IL-1β (r=+0.77, P<0.05) and TNF-α (r=+0.55,
P=0.08).
In conclusion, chronic VNS prevents hypertension-induced endothelial dysfunction and aortic stiffening in an animal
model of severe hypertension. The correlations between pro- and anti-inflammatory cytokines with vascular
parameters suggest that chronic vagal nerve stimulation elicits its beneficial vascular effects through an antiinflammatory mechanism.
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O022 Association between nocturnal HEART RATE and the level of Gal-3 in methabolic syndrome
patients (from Global research on Acute Confitions team (GREAT)
Pencic B, Celic V., Sljivic A ., Di Somma S. (on the behahlf of GREAT network)*
Clinical and Hospital Centre “ Dr D Misovic-Dedinje”, Univerisity of Belgrade, Belgrade, Serbia
Sant Andre Hospital, Clinical and Molecular Medicine Department, University Sapienza Rome, Italy*
Cardiac autonomic dysfunction is strongly related to cardiovascular morbidity and mortality. According to numerous
studies altered neurohumoral regulation is associated with cardiovascular risk factor. However impaired
sympathovagal balance is also revealed in patients(pts) with sleep related breathing disorders(SRBD) that are usually
found in pts suffering from arterial hypertension, diabetes mellitus, obesity, metabolic syndrome (Metsy).
Complex patophysiological condition associated with the modulation of heart rate (HR) are involved in
myocardial structural changes. Numerous studies emphasize also the role of biomarkers in clinical evaluation of heart
dysfunction. New data suggest the importance of Galectin-3 (Gal-3) and its relationship with the activation of
fibroblast and macrophages, leading to cardiac remodelling.
Purpose of our study was to evaluate the association between heart remodelling, nocturnal heart rate (HR) and
the circulating Gal-3 level.
METHODS Our study as a part of MeGa 3 Study included patients with metabolic syndrome. Standard clinical
examination; transthoracic echocardiography (standard 2-dimensional, Doppler and Tissue Doppler echocardiographic
methods) and polysomnography were performed to all our patients.
Circulating Gal-3 was analyzed using
chemiluminescence method by Triage Point of Care Meter in Central lab in Rome, Italy. According to the Gal-3
concentration, our pts were divided into 2 groups (Gal-3≥25 ng/mL and Gal-3<25 ng/ml)
RESULTS We are presenting our data dealing with 53 pts (mean age 55.4 ±9.9 years; male 32, female 21) with
MetS . All pts were obese with arterial hypertension and at least one more criteria for MetS. Mean level of Gal-3 was
20.7±18.6 ng/mL. Our groups were similar in demographic and clinical characteristics, except in BSA (p= 0.039)
HbA1c (p= 0.034).Pts in both groups had preserved left ventricular ejection fraction and 39 pts had diastolic
dysfunction (I and II grade).
Gal-3 concentration significantly correlated with left ventricular ejection fraction (p=0.030, r= -0.300). All pts had
SRBD (AHI mean 27.1 ±17.5/h.) and we found significant negative correlation between Gal-3 and oxyhemoglobin
saturation (p=0.010, r=-0.515), and positive correlation among Gal-3 concentration and nocturnal HR (p=0.046,
r=0,450). Pts with Gal-3≥25 ng/mL had significantly higher nocturnal HR compared to pts with Gal-3<25
ng/mL(70.1±12.4 vs. 60.9±5.37/min p=0.022)
CONCLUSIONS Our data suggest that elevated circulating Gal-3 as a biomarker of cardiac fibrosis accompanied
with higher nocturnal HR might indicate the impairment of left ventricular function in pts with MetS. According to
higher circulating Gal-3 related also to lower oxyhemoglobin saturation, nocturnal sympathovagal imbalance via
complex pathophysiological condition in Metsy pts with sleep related breathing disorders should be expected.
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O023 HYPNOTHERAPY AND IBS
Branislav Filipovic
University of Belgrade, Faculty of Medicine, Institute of Anatomy “Niko Miljanic”, Belgrade, Serbia
Hypnotherapy for IBS can help an individual learn relaxation techniques, as well as learning new ways to manage
stress. Our state of mind can have an impact on our physical well-being. Therefore the tension, stress and anxiety
often caused by IBS may undermine the immune system and further compromise health.
Learning how to relax and manage stressful feelings can become useful life tools. Hypnosis can help to promote
positive thinking and develop coping strategies. The hypnotherapist helps the patient to recognize the problem and
access your unconscious mind.
A number of clinical studies have found hypnotherapy for IBS to be an effective treatment. Suggested benefits include
improved well-being and quality of life, as well as reduced constipation, diarrhea, bloating and abdominal pain.
While each hypnotherapist will have a different approach, generally, IBS treatment will include:
 Recognizing and learning to cope with any worries or fears contributing to IBS, increasing your confidence
and well-being.
 Learning self-hypnosis techniques so you can continue the sessions at home.
 Setting goals. You may be encouraged to visualize the future and how you would feel without IBS, these may
be long-term goals or a number of things you want to achieve.
 Visualizations and suggestions with the aim of decreasing the sensitivity of the gut and to increase confidence.
It has been found that six hours of treatment over one-hour sessions, or 12 half-hour sessions are effective. However,
some people have seen results after just one or two sessions of hypnotherapy for IBS. Every person is different. The
progress will depend on the patient him/herself and the plan they have devised with the hypnotherapist.
Anatomical base: hypnosis targets the same brain areas which appear to be active in IBS pain processing: anterior
cingulate cortex, insular cortex, prefrontal dorsal and medial cortices, hippocampal formation, etc. Hypnosis helps to
reduce fMRI signal of pain and discomfort in the brain regions, labeled as the most involved in the brain impact to the
brain – gut axis deregulation.
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O024 The association between abnormal heart rate variability and presence of chronic kidney disease in
patients with type 2 diabetes
Zorica Rasic-Milutinovic, Gordana Pekovic, Biljana Pencic, Natasa Filipovic, Nikola Simovic, Snezana Gajic
Zemun Clinical Hospital, Department of Endocrinology, School of Medicine, Belgrade,
Zemun Clinical Hospital, Department of Nephrology, School of Medicine, Belgrade,
University Hospital Center “dr Dragisa Misovic”, Department of Cardiology, School of medicine, Belgrade,
University Hospital Center “dr Dragisa Misovic”, Hemodialysis Unity, School of Medicine, Belgrade
Background. According to the increase in prevalence of diabetes, the prevalence of diabetic nephropathy and
chronic kidney disease (CKD) is expected to be increased. The presence of cardiac autonomic neuropathy (CAN) is
closely associated with other micro and macrovascular complications, as well as with diabetic nephropathy in diabetic
patients. We investigated the potentional association between CAN and the presence of CKD in patients with type 2
diabetes.
Method: We perform cross-sectional study, with two groups of T2 diabetic patients, 25 (mean age 53.64 years)
without chronic kidney disease (CKD-, eGFR >60ml/min/1.73m2), and 20 (mean age 56.60 years) with chronic kidney
disease (CKD+ , eGFR<60ml/ min/ 1.73 m2). Albumin excretion at baseline was categorized as normal (<30 mg/day)
and increased urinary albumin excretion (≥30 mg/day). The cardiovascular autonomic function test was performed
using heart rate variability (HRV) parameters.
Results.Diabetes duration in CKD – and CKD+ diabetic patients was 4.3 years and 9.9 years, respectively. The mean
HbA1c of patients was 7.8 % and 8.9%, respectively and patients with CKD had more hypertension. Patients with CKD
had more CAN. Parasympathetic attenuation was present in both groups of diabetic patients. However, it was more
expressed in CKD patients (HFln 5.14 vs. 3.74), and modulation of sympathovagal balance was shift to sympathetic
over activity in CKD diabetic group (LF/HFln 1.00 vs. 2.43) only.
Conclusion. We have shown that T2 diabetic patients with CAN have a significantly higher risk for CKD than patients
with normal autonomic function. Thus, we suggest that CAN screening can be a good tool for detecting high risk
patients of diabetic CKD.
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O025 THE CYTOTOXIC EFFECT OF DIFFERENT TYPES OF PROGRAMED PLACEBO ON SQUAMOUS AND
BASAL CELL CARCINOMAS CELLS
Miloš Lazarević1, Maja Milošević1, Tatjana Gligorijević2, Jelena Milašin1, Branislav Milovanović2
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INTRODUCTION: Squamous and basal cell carcinoma (SCC, BCC) are the most common cancers in the maxillofacial
region. Head and neck SCC represents the sixth most common cancer in developed countries and is responsible for
approximately 350,000 cancer deaths per year. BCC is the most common skin cancer worldwide, characterized by
locally infiltrating and sometimes destructive growth. Both types of tumours remain a considerable medical challenge,
despite important advances in the treatment that occurred during last decades, and finding new therapeutic
modalities would be of great importance.
AIMS:To evaluate the effect of different types of programmed placebo using MTT assay on BCC and SCC cells in
culture, to compare cell viability after 24h- and 7 day- treatment, and to compare the effect of placebo agents with
standard treatments (cisplatin and 5-fluorouracil).
MATERIAL AND METHODS: Isolated cells from SCC and BCC were grown in DMEM supplemented with 10% FBS
and antibiotic and seeded into T75 cell culture flasks. The cells were maintained at 37 °C in humidified atmosphere
containing 5% CO2. The medium was changed every 2-3 days and the cells were passaged prior to reaching 75-85%
confluence. Ten thousand cells were seeded in a 96-well plate and incubated. After 24h they are treated with 100µl of
10, 5 and 1 mg/ml cisplatin, 80, 50, 20 mg/ml 5-fluorouracil and 25% and 50% of programmed placebo. After 24h/7
days, MTT was added to each well, incubated for 4 h, and the supernatant was discarded. Precipitates were dissolved
in 150 µL DMSO by shaking. Optical density was measured at 540 nm using an ELISA reader.
RESULTS: The SCCs cell viability after the 24h treatment was similar compared to cisplatin and 5-fluorouracil, but the
7 day-treatment showed reduction in cell viability. The BCCs cell viability after the 24h-treatment was significantly
lower compared to cisplatin and 5-fluorouracil. After the 7 day-treatment the cell viability was significantly reduced.
CONCLUSIONS: Different types of programmed placebo showed similar and in some cases, greater effect on cancer
cell viability than chemoterapeutics. They might show great promise in the future in vivo studies.
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O026 Heart Rate and Blood Pressure Dynamics during Head-up Tilt Test
Victor-Dan Moga1 , Ioana Cotet1 , Andrei Beceanu1, Mirela Lupu2, Mariana Moga3, Ciprian Rezus4, Rodica Avram1
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3
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4
University of Medicine and Pharmacy “Gr.T.Popa” Iasi, Romania

The orthostatic stress causes many hemodynamic changes in cardiovascular system. The human body has a
remarkable ability to maintain a stable blood pressure in the presence of ever changing forces that constantly shift
and redistribute the circulating blood volume. Similar head-up tilt testing (HUTT) stimulates sympathetic nervous
system, which leads to increase of total peripheral resistance and acceleration of the heart rate. The exact
mechanisms responsible for loss of consciousness associated with profound hypotension and/or bradycardia, and
mediated by vagal excess and sympathetic withdrawal, remain uncertain. The aim of our study was to perform the
head-up tilt test at different tilt angles in healthy subjects, to assess the role of the autonomic tone mechanisms
during postural changes and the dynamic changes of heart rate and blood pressure that are observed also in the
pathogenesis of neurally mediated syncope.
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O027 Particularities of the Autonomic Imbalance Assessment in Neurally Mediated Syncope in the
Elderly
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Understanding the mechanisms underlying age-related declines across multiple functional subsystems ranks highly on
the agenda of science and society. Most developed world countries have accepted the chronological age of 65 years
as a definition of 'elderly' or older person. Although there are commonly used definitions of old age, there is no
general agreement on the age at which a person becomes old. The UN has not adopted a standard criterion, but
generally use 60+ years to refer to the older population 2001. Healthy physiologic function is characterized by a
complex interaction of multiple control mechanisms that enable an individual to adapt to the exigencies and
unpredictable changes of everyday life. The aging process appears to be marked by a progressive impairment in these
mechanisms, resulting in a loss of dynamic range in physiologic function and, consequently, a reduced capacity adapt
to stress. In the last decade numerous studies highlight the significance of impaired autonomic imbalance and loss of
complexity related to age. Aging is related to the loss of complexity of the RR intervals. Aging and disease are
accompanied with a reduction of complex variability in the temporal patterns of heart rate. This reduction has been
attributed to a break down of the underlying regulatory feedback mechanisms that maintain a hemodynamic state .
Increasing age is associated with a reduction in overall heart rate variability as well as changes in complexity of
physiologic heart rate dynamics.
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O028 The pattern of autonomic nervous system and hemodynamic changes in syncope patients treated
with Midodrine
Tatjana Gligorijević1,2, Branislav Milovanović1,2, Marina Arsić1, Vlado Djajić3,4, Milica Aleksić1, Andrej Ilankovic2,5
1

Neurocardiological unit, Department of Cardiology, University Clinical Center Bezanijska Kosa, Belgrade, Serbia
2
Medical Faculty, University of Belgrade, Belgrade, Serbia
3
Department of Neurology, Clinical Center Banja Luka, Banja Luka, Bosnia and Herzegovina
4
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Background: Patients with vasovagal syncope and orthostatic hypotension can both present with presyncope and syncope resulting from systemic hypotension. The ability to maintain upright posture without syncope
requires coordinated actions of an intact autonomic nervous system. Midodrine is an α-agonist prodrug of
desglymidodrine (DGM) that has been reported to be of clinical benefit in patients with neurocardiogenic syncope. Its
effects may be mediated not only by its hypertensive properties but also by its neurohumoral influences independent
of blood pressure (BP).
The aim of the study was to evaluate the pattern of autonomic nervous system and its change under the
therapy and to investigate the change in hemodynamic parameters.
Methodology: This was a prospective, 2-period, study in which a triple, oral, 2.5-mg dose of Midodrine was
compared baseline and 30 days after the therapy. The study enrolled 99 patients 76f/23m. The study parameters
included BP and heart rate variability (HRV) assessment using different diagnostic tools: Holter ECG, 24-hour
ambulatory blood pressure monitoring (ABPM) and Task Force Monitor for continuous BP monitoring and short-time
HRV analysis.
Results: Short term analysis of parameters LFnu-RRI and HFnu-RRI showed high parasympathetic
predominance (NLFnu-RRI = 23 (23.2%) vs. NHFnu-RRI = 76 (76.8%)) of basic autonomic nervous system pattern during
resting recorded baseline in syncope patients. Total average systolic (116.65 ± 8.1 vs. 117.94 ± 8.64), total average
diastolic (71.24 ± 6.24 vs. 71.13 ± 6.21) and pulse pressure (45.37 ± 5.95 vs. 46.81 ± 6.57) measured using AMBP
showed significant increase only in value of pulse pressure (p = 0.002) after the therapy. Heart rate (77.06 ± 16 vs.
74.71 ± 10.99, p = 0.116), systolic BP (114.66 ± 11.17 vs. 112.37 ± 11.29, p = 0.017), diastolic BP (77.39 ± 8.40 vs.
75.24 ± 9.68, p = 0.003) and mean BP (89.21 ± 9.08 vs. 87.03 ± 9.78, p = 0.010) measured using beat-to-beat
system interestingly showed significant reduction. Other HRV parameters measured on Holter ECG and using
continuous beat-to-beat system showed no statistical significance.
Conclusion: The high prevalence of parasympathetic activity in syncope patients is pointing to a possible
treatment target in terms of modulating of sympatho-vagal balance using different drugs. Changes in values of blood
pressure should be investigated in longer period of use and on larger number of participants.
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O029 Improvement of cardiac autonomic neuropathy by hemodialysis in end stage renal disease
patients
Gordana Pekovic, Zorica Rasic-Milutinovic, Biljana Pencic,Natasa Filipovic, Snezana Gajic
Zemun Clinical Hospital, Department of Endocrinology,School of Medicine Belgrade, Zemun Clinical Hospital,
Department of Nephrology, School of Medicine Belgrade, University Hospital Center“drDragisa Misovic“, Department of
Cardiology,School of Medicine Belgrade,University Hospital Center“drDragisa Misovic“,Hemodialysis Unity,School of
Medicine Belgrade
Background: It was already evidenced cardiac autonomic neuropathy (CAN) in chronic kidney disease (CKD) and end
stage renal disease (ESRD) patients. CKD is considered a chronic condition which characterized by progressive
impaired kidney function and systemic manifestations, such as inflammation, malnutrition and cardiovascular disease.
Changes in autonomic nervous system (ANS) are also observed in CKD.
Objective: We hypothesized that ESRD patients would improve CAN after the beginning of the hemodialysis
treatment.
Materials and Methods: The study was cross sectional and comprised of 15 control subjects, 16 predialysis and 20
dialysis patients. Dialysis patients were on regular chronic bicarbonate hemodialysis no more than 24 months. Besides
the conventional laboratory parameters we tested the present of CAN by heart rate variability (HRV) analysis.
Results: Total power level significantly increased in ESRD patients according to CKD patients (p<0.01) but was lower
significantly according to control subjects. LF power in ESRD patients was better also than in CKD patients (p<0.05),
while LF/HF ratio remained lower according to CKD patients (p<0.05).
Conclusions: CKD patients not yet on dialysis had a reduced HRV parameters compared with control subjects.
Parameters of total power and LF in hemodialysis patients were significantly better according to CKD patients, but
LF/HF ratio was lower in ESRD indicating impaired autonomic function and sympatho-vagal imbalance. Hemodialysis
procedure improved, but did not fully normalized HRV. The clinical significance of this finding needs further
investigation.
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O030 INTERDEPENDENCE BETWEEN SERUM FAS/FASL LEVELS AND INFLAMMATORY MARKERS IN
PATIENTS WITH ISCHEMIC HEART DISEASE
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Background/Aim. Ischemic heart disease is mostly a consequence of atherosclerosis. The Fas/Fas ligand
(FasL)/caspase death pathway and chronic inflammation are documented in atherosclerotic lesions. The goal of this
study is to compare the values of soluble forms of Fas and FasL in patients with different presentations of coronary
disease and to correlate Fas/FasL levels with biomarkers of inflammation such as high sensitive C-reactive protein
(hsCRP), erythrocyte sedimentation rate (SE) and total number of leucocytes (LE).
Patiens and Methods. We studied 30 patients with chronic stable angina pectoris (SAP), 27 with unstable angina
pectoris (USAP), and 39 had acute ST-elevation myocardial infarction (STEMI) and 27 age-matched healthy volunteers
(Control group). Serum Fas/APO1 and FasL concentrations were determined using commercially available
immunoassays (ELISA). Inflammatory markers were determined by standard biochemical and hematological methods.
Results. Fas/APO-1 levels in STEMI patients (6.981±2.689 ng/ml) were significantly higher than Fas levels in controls
(5.092±1.252 ng/ml, p<0.01), but not significantly higher than Fas values in SAP (5.952± 2.069 ng/ml) and USAP
patients (5.627±2.270 ng/ml). Levels of FasL did not show any significant difference between the studied groups. In
SAP patients Fas/APO1 showed a significant positive correlation with hsCRP (p<0.05). Fas and FasL levels between
the patients with hsCRP lower than 3.0 mg/L and those with hsCRP higher than 3.0 mg/L of SAP group showed a
significant differences (p<0.001, p<0.05, respectively).
Conclusions. These results showed that apoptotic process is dysregulated in patients with ischemic heart disease.
Fas and FasL showed interdependence with inflammatory markers.
Keywords: Fas, Fas ligand, ischemic heart disease, inflammatory markers
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O031 Electrocardiographic Imaging
Suave Lobodzinski, * Yoram Rudy*
David Geffen School of Medicine
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*Washington University in St Louis, St Louis, USA,

The traditional non-invasive method for obtaining information on the electrical activity of the heart has been the ECG.
The 12-lead ECG and its extension to many more body surface electrodes (so called Body Surface Potential Mapping,
or BSPM) have a major limitation in that they provide electrical signals on the body surface, far away from the heart.
While these signals reflect remotely the heart’s electrical activity, they do so with very low resolution due to the
effects of distance and the electrical properties of the intervening medium (eg, the lungs). Importantly, because the
ECG at a given body surface electrode reflects the electrical activity in the entire heart, geometrical properties in the
heart (eg, the origin of an arrhythmia) are not preserved in the body surface ECG. This prevents determination of
local cardiac electrical activity with acceptable accuracy and resolution, and this limitation necessitated the use of
invasive cardiac mapping approaches using catheters to obtain the necessary information for precise diagnosis and
treatment.
Electrocardiographic imaging (ECGI; also called electrocardiographic mapping, ECM) is a new imaging modality that
provides, non-invasively, the electrical information on the epicardial surface of the heart. In other words, ECGI
provides the same information (or its close approximation) that could be obtained invasively with a multi-electrode
sock placed over the heart, but without the need to open the chest.
A true non-invasive imaging modality records information in a non-invasive fashion, and then uses this information to
reconstruct computationally information on an internal organ. For example, CT and MRI reconstruct the anatomy of
the heart from non-invasively recorded data.
ECGI is similar in concept; it is a functional (rather than anatomical) imaging modality that reconstructs the epicardial
electrical information (epicardial potentials, electrograms, activation maps, and repolarisation patterns) non-invasively,
in a single beat.
The data that are used in ECGI are simultaneous ECG recordings from 250 electrodes that cover the torso surface
(anterior and posterior) and a CT scan that provides the 250 electrode positions and the heart- surface geometry in
the same frame of reference. The ECGI algorithms combine the electrical information (250 ECGs) with the CT-derived
heart-torso geometry information to generate the electrophysiological data on the epicardial surface of the heart.
Compared to the traditional non-invasive 12-lead ECG, ECGI can obtain local information on the surface of the heart
with high resolution. As we have shown in published studies, it can locate focal arrhythmic initiation sites (in atria or
ventricle) with the accuracy of about 6mm. ECGI has mapped the functional properties of the electrical substrate of
ischaemic3 and non-ischaemic4 cardiomyopathy (lines of block and regions of slow conduction), and of myocardial
infarction scars (low voltages, fractionated electrograms, late potentials).
In ventricular tachycardia and atrial fibrillation,2 ECGI was able to map the sequence of epicardial activation for reentrant and focal mechanisms. It could also determine whether the initiation site of ventricular tachycardia is
epicardial or intramural (endocardial).
The ability to map the activation sequence during a single beat is advantageous, making it possible to map
dynamically changing polymorphic arrhythmias or arrhythmias that are not sustained or haemodynamically unstable.
Traditional non-invasive imaging methods such as CT or MRI do not image the electrophysiology of the heart; they
image its anatomy. ECGI is a functional imaging modality, designed to provide images (maps) of cardiac electrical
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activity and arrhythmias. In a recent study,5 we compared the electrophysiological substrate of a post-infarction scar
imaged with ECGI, with MRI images of the anatomical scar in the same patients, showing a very close agreement.
ECGI in my laboratory is used for research, with the emphasis being on the study of arrhythmia mechanisms in
patients. We validated ECGI extensively by comparison to direct epicardial mapping in animal experiments and
intraoperative mapping in patients undergoing cardiac surgery. We also compared the non-invasive ECGI findings to
invasive catheter-based EP studies and ablation results.
The main limitation of ECGI is that similar to direct epicardial mapping, it images the epicardium, but does not
reconstruct endocardial or intramural events (except through their reflections in the epicardial potentials and
epicardial electrograms). The methodology of reconstructing epicardial potentials and electrograms does not require
any a priori assumptions about the electrical activity of the heart and is therefore suitable for clinical applications,
where the electrical state of the heart is not known in detail and is modified by complex pathological changes.
Approaches to reconstruct endocardial or intramural potentials require a priori assumptions and knowledge (eg which
regions of the heart are electrically active at a given instant, distribution of viable myocardium within a scar, or shape
and properties of the action potentials in a given heart with certain pathology). Such knowledge is rarely available in
the clinic, and imposing incorrect assumptions can bias the reconstruction.
Therefore, we limit our ECGI approach to epicardial reconstruction. As we have shown in animal experiments and
patient studies, much can be deduced about intramural and endocardial activation from the epicardial potential maps
and electrograms morphology.
We presently use ECGI to study the human electrophysiology of various hereditary disorders (Long QT, Brugada, PVC
and early repolarisation syndromes), the short- and long-term effects of cardiac resynchronisation therapy, risk
stratification for ventricular tachycardia in patients post myocardial infarction, and the mechanisms of persistent atrial
fibrillation. The clinical ECGI system is currently being used in clinical studies in several institutions in Europe and the
USA. The first commercially available ECGI system (the ECVUE system, CardioInsight Technologies) has recently been
installed in hospitals in the UK and Germany.
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O032 ECG for Everybody: Mobile heart care
ECG for Everybody, startup under StartupBootcamp Istanbul accelerator.
Stevan Jokic, Branislav Milovanovic (Novi Sad, Belgrade, Serbia)

Abstract:
ECG for Everybody is mobile, complete heart health, fitness, stress level check solution. Key components of the
system are: Mobile ECG sensing extender, mobile and web platform applications with portals. Main system capabilities
are ECG acquisition, automated analysis, transmission to the server for permanent storing, remote access and ECG
signal review by physician, access to the big data collected using crowdsourcing and trust and reputation mechanisms
implemented in web and mobile applications.
ECG
Mobile ECG sensing extender enables electrodes-free capturing up to six channels of the standard ECG (I, II, III, aVR,
aVF, aVL). During the device design focus was on usage resources from the mobile device. Result is dozen time less
manufacturing price in comparison with similar solutions. Mobile extender for ECG sensing can be manufactured in
less than 10 Euros.

Mobile ECG sensing extender usage without electrodes, left is one channel, right six channel capturing
We have tested internally our ECG device against ANSI/AAMI EC38 (now ANSI/AAMI/IEC 60601-2-47/Ed.) standard,
especially for requirements in the section: “ECG input channel”. Our device fulfils technical requirements proposed by
standard such as input impedance, resolution, bandwidth etc.
Comparison with a certified ECG device is shown on the following figure. ECG signal was generated using our mobile
ECG simulator. Morphology of signals captured using certified ECG device and our ECG device are identical.
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ECG signal comparison, top is captured using certified ECG device, mid is signal displayed in the simulator application,
bottom is captured using mobile ECG sensing extender
PPG
A very attractive solution for heart beat detection which does not requires any additional device is designed using only
mobile device camera. This solution is realized using PhotoPlethysmoGram (PPG) phenomena. Mobile application
detects heartbeats by analysing small changes in the skin colour as a result of the blood circulation using a camera
embedded in the mobile device. Camera image is averaged and this averaged signal is further used to estimate
heartbeats. PPG signal processing covers heart beat detection, heart rate estimation, HRV analysis which provides
stress level estimation as well as cardio training guide. Stress level estimation using HRV analysis is based on finding
degree of balance in between sympathetic and parasympathetic ANS branches.
Continuous cuff-free blood pressure trend monitoring
Medical standard for blood pressure (BP) measurement are cuff based measurements and invasive using catheters in
arteries. Cuff based BP monitoring provides only one BP value pair. This single pair of values is not a reliable
approximation for non-stationary BP signal, thus many BP readings should be performed. User reaction to the cuff
pressure may provide a wrong BP results especially if cuff is used during sleep. Catheters in arteries provide the most
accurate continuous BP value but they are the least comfortable for the user and prone to complications like infection.
Our approach for continuous non-invasive BP trend monitoring is based on usage of Pulse Wave Velocity (PWV).
Results in Error! Reference source not found. show a strong correlation among blood pressure and PWV. PWV can be
estimated using Pulse Transit Time (PTT) derived by following relations for fluid speed c:
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Where L is the length of the vessel, ρ is the fluid density, R is the inner radius of the vessel, E is the Young’s modulus
of wall elasticity, h is the vessel thickness. Empirical exponential relation between E and the fluid pressure P is given in
(2) where E0 and P0 are nominal values of Young’s modulus and pressure, α is a constant.
The hardest task is how to estimate BP value using PTT measurement. Although the relation in between BP and PTT is
not linear, many authors show a strong correlation using linear regression. Conversion from PWV (PTT) to the BP
requires calibration for every user with exact BP values. Linear formula may be used for BP estimation from PWV with
accuracy over 95%, however in many papers authors show significant variability in BP estimation accuracy for various
users.
PTT is estimated from PPG signal as a difference in time between the R peak in the ECG and the corresponding peak
in the PPG signal. On the following picture are shown captured ECG and PPG signal. ECG signal is captured using our
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ECG device, PPG signal is captured using camera on the mobile device. For BP estimation time align is very important.
ECG and PPG signal are not sampled with the same frequency. PPG signal, as a signal estimated using the camera
have a variable sampling rate. In the mobile application align is performed on the level of appropriate buffers for ECG
and PPG using mobile device system time in milliseconds. PPG analysis waits ECG processing and on detected QRS
PPG buffer is searched for corresponding minimum after QRS time regarding to estimate PPT time. PTT changes in
every beat, for BP trend visualization we use averaged PTT value in interval of 5 seconds and display it on logarithmic
graph in the mobile application.

ECG and PPG signal
Our approach is not to estimate systolic/diastolic pair, rather to provide continuous aggregated BP phenomena trend
monitoring. User may set value as a goal, for example when he measured a good pressure and use monitoring to
check is he below or above targeted goal. This step may be interpreted as a calibration for a specific user. People are
very often confused with two values for BP, our approach estimates BP as one aggregated value and provide BP trend
in time. BP trend may be displayed in the mobile application graphically.
Presented solution for BP trend estimation is not replacement for standard BP measurements approaches like cuff
based, but it may be used in combination.
ECG signal simulator
Mobile ECG simulator is a unique solution for a various ECG signal generation. Generated ECG signal can be captured
using any ECG devices. ECG signal simulator (generator) is designed as a mobile application and a very affordable
device which transforms signal generated by the mobile app to the standard ECG signal which can be further captured
by any ECG device. Some of applications are in the equipment testing, but also in the medical education where
simulator may be used to demonstrate specific ECG signals using the real ECG equipment.
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O033 Nitric oxide and the heart: focus on the neuronal nitric oxide synthase and arginase
Z. Todorović, D. Protić
Faculty of Medicine, University of Belgrade and University Medical Center „Bežanijska kosa“, Belgrade, Serbia
Nitric oxide plays important role in the regulation of heart contractility. In addition, it modulates sympathetic nerve
activity throughout the central and peripheral nervous system mainly through the sympathoinhibitory effect. Impaired
nitric oxide homeostasis in different pathological conditions might also affect the brain-heart axis, ie. the closed-loop
system of the autonomic control of the heart. All three types of nitric oxide synthases (NOS1-3) are present in the
heart and nervous system. Beyond its classic cGMP-related signaling pathway, the spatial confinement of NOS
isoforms in the heart has been recently found to play a vital role in the regulation of cardiac function. In particular,
endothelial isoform NOS3 in caveolae modulates function of sarcolemmal L-voltage calcium channels, while neuronal
isoform NOS1 regulates sarcoplasmic reticulum and mytochondrial function ('mtNOS) by maintaining calcium signaling
and nitroso-redox balance. Of note, the ischemic postconditioning protects the heart against ischemia-reperfusion
injury via NOS1-mediated pathway. On the other hand, the interplay between NOS and arginase (ARG) could be of a
crucial importance in such a complex network ('arginine steal' phenomenon). ARG could modulate myocardial
contractility as well. ARG activity was confirmed in both rat heart homogenates and isolated myocytes. ARG I and II
mRNAs and proteins are present in whole heart with the former isoform detected in the myocytes. There are different
therapeutic strategies that can influence the NO-dependent mechanism in the brain-heart axis.
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O034 Telemedicine – when and how can reduce mortality in heart failure?
Michał Chudzik, Julia Waszczykowska* Jarosław D. Kasprzak
Chair and Department of Cardiology, Medical University of Lodz, POLAND
*Foundation CARDICA, Lodz, POLAND
Heart failure is one of the leading causes of death and hospitalization in worldwide. It also has influence for comorbidities and decreasing quality of life. There are many medical options to treat heart failure: medical treatment,
device therapy and the new one - telemedicine with and without ICD and CRT. There are many studies which proved
some factors as predictors of heart failure and/or death: atrial fibrillation, the number of premature ventricular beats
per hour , resting heart rate and heart rate variability. Data from clinical trials like: REFORM showed a 61% reduction
in hospital costs; COMPAS showed that telemedicine significantly reduced the incidence of stroke; ECOST showed
that significantly reduced the number of patients with ICD receiving an inappropriate shock with ICD by 52% and
resulted in a 7.9 month increase in device longevity compared to standard care (potentially resulting in fewer device
replacements).
Telemedicine was also able to reduce re-hospital admissions: ECOST showed a 73% reduction in shock-related
hospitalizations; COMPAS showed a 75% reduction in hospitalizations for device-related major adverse events: atrial
arrhythmia and related stroke. Many studies shows reduction in inappropriate shocks in ICD which also can reduce the
heart failure and mortality.
Additionally, for the first time during ESC Congress IN TIME study results were presented. This trial showed that the
number of heart failure patients with worsening of clinical status was significantly reduced (27.5% to 18.9%) and that
all-cause
mortality was reduced by over 50%. It was first time when we are able to prove reduction in mortality with
telemonitoring in patients with ICD and CRT.
However, still there are no clear recommendation which parameters and/or what values in all patients is able to
predict heart failure/death and call patients before progression of HF. It seems, that we have to expect complex
analyze many transmitted data. Unfortunately, until today there are no guideline which of them and haw play an
influence to predict deaths or heart failure progression. Automatic detection or prediction of worsening of heart failure
is extremely complicated, and we have yet to replicate in a sufficiently specific algorithm the “expertise” of a clinician
examining the trends and Heart Failure Monitor.
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O035 Crystal’s preference may be related to autonomic status in healthy students
Venevtseva Yu, Melnikov A., Evdokimova D.
Medical institute of Tula State University, Tula, Russia
Background. Pain and anxiety occurring from cardiovascular disease are associated with long-term health
risks. Interest has been rising in the use integrative medicine (IM) for the promotion of health and treatment of
disease. IM provides patient-centered care and its interventions (i.e., bodywork, mind-body and energy therapies, and
traditional Chinese medicine) are effective in patients with chronic fatigue syndrome or chronic low back pain.
Lithotherapy is one of the ancient techniques, elements of which are widely used in the daily life (jewelry,
mascots) and in physical medicine (stone therapy).
But little is known with respect to the psychological
characteristics of people who may be interested in this means.
Aim. The goal of the study was to evaluate preference of different crystals and obtain correlations with
autonomic status in healthy students.
Methods. 55 females (F) and 37 males (M) - IV grade medical students during medical rehabilitation course
in autumn 2015 completed crystals test consisted of 16 crystals (Venevtseva Yu., Samsonova G., 2003), Self Rating
Test of Psychological Conditions (H.Eysenk, 40 items), evaluating anxiety, frustration, aggressiveness and rigidity, and
M.Luscher 8-color test. Students rated crystals based on a numeric scale (0-10).
Heart rate variability (HRV) was accessed by 5 min. ECG recording in sitting position in the morning hours (911). Excel 7.0 was used for statistical and correlation analysis, data presented as M±m.
Results. No difference was found in H.Eysenk test and autonomic status between sexes, only HR in F was
significantly greater (79.8+/-1.7 bpm) than in M (73.4+/-2.3 bpm; p=0.015). M.Luscher test revealed greater value of
psycho-emotional tension in M (2.37+/-0.47 vs 1.29+/-0.28; p=0.019). The black color in preference range in M has
been placed significantly nearer to the beginning than in F.
The total rating of crystals did not differ and was 99.3+/-2.5 in F and 97.9+/-2.7 in M. The greater rating both
in F and M had Amethyst (7.94+/-0.31 and 7.41+/-0.32), the lower –Nephrite in F (4.51+/-0.30) and Pink Quartz
(5.24+/-0.40) in M. Only 2 specimen demonstrated gender differences: Hematite had greater rating in M (p=0.017)
whereas Pink Quartz – in F (p=0.0007). Correlation analysis revealed only one negative relation in F between rigidity
and rating of Agate (r= - 0.33; p<0.05), whereas in M correlation was absent.
In F rating of Agate was positively correlated with heart rate, while Hematite – negatively. F with Hematite
preference have greater pNN50% (r= 0.33; p<0.05). Total power spectra, power of VLF and LF bands were greater
in females liked Lapis lazuli (r=0.32; 0.29; 0.30; p<0.05).
In M rating of Amethyst positively correlated with heart rate, Carnelian – negatively with sympatho-vagal
balance (LF/HF), Hematite – negatively with power of HF band, Pink Quartz - positively with power of LF band and
relative power of LF band (r=0.45, p<0.01). Amazonite positively correlated with AMo%.
There was only one correlation between crystals color and color preference in M.Luscher test: F who like
Hematite located black color on the first position.
Conclusion. F with preference of Agate and M with preference of Amethyst, Hematite and Pink Quartz seems
to have elevated sympathetic drive, while F with preference of Hematite and M – with Carnelian parasympathetic one.
Blue colored Lapis lazuli was the most tightly correlated with spectral HRV parameters in F. Dark green Amazonite was
related with HR stability in M. Further research in this borderline knowledge area is warranted.
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Abstract: Neurocardiology is a new multidisciplinary field that combines insights from cardiology and neurology with
engineering techniques of signal processing and analysis. Mainly, it is oriented on evaluation of the influence of
autonomic nervous system (ANS) on cardiac functions. Diversity of publications in neurocardiac research indicate that
this scientific field is very complementary with other sciences like pharmacology, nanotechnologies, other branches of
internal medicine and especially with Traditional Chinese Medicine (TCM). This article is giving introduction to main
principles of neurocardiology, overview of collaborations between neurocardiology and TCM and general interpretation
of neurocardiac findings in the context of TCM concepts. With our preliminary research we want to indicate that the
state of ANS might be significant assumption for effectiveness of drug and acupuncture therapy.
Index Terms: sympathetic ANS, parasympathetic ANS, Heart rate variability, yin, yang, acupuncture
Introduction. Probably the first definition of Neurocardiology was introduced as early as in 1960s and states that it is
a combination of neurology and cardiology or neurosciences and cardiovascular physiology [1]. Originally,
neurocardiac conception have spontaneously appeared since cardiologists and neurologists started to consult with
each other in clinical situations where cardiac diseases are fallowed by neurological complications or vice verse, in
presence of heart abnormalities and their influence on the neurological conditions and diseases [2]. Then, that
concept evolved with progress in clinical and experimental research and implementation of specialized ECG
(monitoring) instrumentation and software. In recent years it became fruitful area for application of multivariable
calculation algorithms, artificial intelligence [3] and software with graphical interfaces [4]. This lead to modern
concept of Neurocardiology that provides detailed (systematic) diagnostics of each patient and individual optimization
of therapy because of which it is characterized as personalized medical approach [5]. Nowdays, Neurocardiology is
mostly refered on evaluation of ANS and cardiovascular inter-influences by means of ECG and blood pressure signal
analysis in various medical conditions1. Beside clinical significance, Neurocardiology contain great research potential. It
can spread easy attaching “synapses” and “veins” to connect with other medical and scientific branches such as
biomedical engineering, nanotechnologies and pharmacology and many other biomedical fields. For the last two
decades there is increased interest for breakthroughs between Neurocardiology and Traditional Chinese Medicine
(TCM). Their principles are very complementary, as it will be presented latter. Main common topic connecting these
two fields is the influence of acupuncture on autonomic nervous system (ANS). Articles about it are in publishing
expansion not just in magazines for Alternative and Complementary Medicine, but also in renowned classical scientific
journals. For mastering over methods and approaches of integration Neurocardiology and TCM it is preferable first to
get introduced with their most important terms.
Neurocardiology and traditional Chinese medicine. Many concepts of TCM are almost untranslatable or without
analogons in classical medicine. Such are Qi, 气 (qì), Yin 阴 (yīn) and Yang 阳 (yáng). With exploring their etymologies
we can understand better of what they are [10, p.19-21]. During anamnesis and diagnosis TCM physicians are getting
multifactorial analysis to construct image of impairment in body or organic dysfunction. In the same time they are
trying to find out the cause of disease. Their results are usually expressed in terms like “blockage of qi flow” or
“excess/deficit of yin/yang” have lead to illness [10, p. 20]. To answer on it, they have established therapeutic
techniques, all of which are based on, the so called, liqi, 理气 (lǐqì) – regulation of qi and reparation of its flow
blockages and balancing of yin and yang disturbances [10, p. 23]. It turns out that TCM concepts are highly
complementary with findings in biomedical field of Neurocardiology. As well known, sympathetic ANS (sANS) is
1

Except Neurocardiology that deals with ANS influence on cardiac functions, there are two more kinds of Neurocardiology that are
developing in past few decades. Those are: Neurocardiology that research relations between brain and heart as well as
intermeshing of neurologic and cardiologic problems [1,2,6,7]; and Neurocardiology that research intristic cardiac nervous system
and neural features of heart [8,9].
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increasing physiological functions (heart rate, blood pressure), whereas parasympathetic ANS (pANS) is decreasing it.
As a rule, sANS and pANS are always acting antagonistic, synchronous, synergetic; they never act independently,
action of one is always fallowed with inhibition of other [11]. These ANS system regulation concepts are similarly
explained by Zhang Fu脏腑(zàngfǔ) theory of inner organs in TCM [10, p. 23]. Тhus, sANS and pANS are suitable to
be modeled as yang and yin. Translated to language of Neurocardiology TCM principles could mean: organic
dysfunctions and syndromes证 (zhèng) [10, p. 22-23] are related to impairment of ANS control over involuntary
functions. Qi congestion could mean impairment of autonomic regulation (very low total power of HRV spectrum);
yang excess can be regarded as sympathetic predominance (high value of LF band in TP spectrum of HRV), and yin
excess as parasympathetic predominance (high value of HF band in TP spectrum of HRV). Mentioned analogies are
suggesting that TCM and neurocardiology have similar systematic approaches. TCM-Neurocard analogies can further
be confirmed by visual presentation and analysis of neurocardiac signals. These are not just conceptual analogies, but
it might have clinical significance in the sense of practical integrative approach of Neurocardiology and TCM. Briefly,
this idea is going to be explained in next sections.
Neurocard-TCM algorithms. In modern neurocardiac TCM related research attention is usually made on influence
of acupuncture on ANS. We came on idea to evaluate opposite principle. Thus, main hypothesis confirmed in our
preliminary research is that effectiveness of drug therapy depends from state of ANS. We characterized state of ANS
by combination of several neurocardiac parameters. We divided states of ANS on even (2, 4, 8, 12) and uneven
groups (3, 5, 9 etc) in correspondence with Yi Jing易经 (yìjīng), Chinese Book of Changes. Each group was
determined by ranges of parameters in combination such as LF (low/high, very low/very high – for even groups, and
low/moderate/high – for uneven groups) with TP (low/high, very low/very high). Therapeutic effect was determined
as drop in pressure (for hypertension), better pressure regulation in syncope and orthostatic hypotension. Correlations
of certain states of ANS with significant therapeutic effects of several drugs were found. All classifications on groups
and statistical compilation were performed in SPSS software using SPSS syntax for each diagnostic group. Based on
these autonomic patterns and correlations with therapeutic effects we are developing algorithm for recommendation
of drug therapy. In the similar manner we started to evaluate these principles for the influence of the state of ANS on
effectiveness of acupuncture therapy. We are going to demonstrate this on two examples. In the first hypertensive
patient we measured HRV and BPV parameters before acupuncture. From it we calculated LF_RRI, HF_RRI and
VLF_RRI bands. This patient had sympathetic predominance with low total power.

Fig. 1: HRV spectra calculated by FFT based non-parametric algorithm. Power of VLF, LF and HF are indicated by
colored areas. Left graph is done for HRV before acupuncture, and right graph is done for HRV after acupuncture.
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Table 1: Parameters of PSD spectrum before and after acupuncture therapy
Par
VLF
LF
HF
TP
LF/HF
LFnu
Hfnu

Before
After
Difference
Units acupuncture acupuncture (%)
ms2
686
907
32.2
ms2
395
1027
260.0
ms2
78
1023
1311.5
ms2
1159
2957
155.1
5.014
1.004
-499.4
%
83.37
50.09
-39.9
%
16.63
49.9
300.1

After administration of 7 days long acupuncture therapy, drop of mean values of HRV (14%↓) sBPV (4%↓), mBPV
(9%↓), and dBPV (9%↓) was observed.

Fig. 2: systolic and diastolic BPV signals plotted for 10 minutes of recording in the rest; red plot: before acupuncture;
blue plot: after 7 days of acupuncture treatments [12].
Than, we repeated the same procedure in a hypertensive patient that had parasympathetic predominance with high
total power. There was no therapeutic effect on HRV and BPV signals neither for short term (during and after 15 min
of acupuncture treatment) or long term (after 7 days of acupuncture treatments) experimental procedures. Then,
almost accidently we decided to try with opposite principle - to treat acupuncture points that are connected with
vagus. Therapeutic effects were achieved in both short term and long term experimental procedures. This atypical
case deserves one note: usually in hypertensive patient increased activation of sANS is rising blood pressure. Here, in
this patient is opposite; increased pANS activity is cause of hypertension. This could be sign why acupuncture therapy
is not effective in some people. Those are probably people with this kind of atypical ANS regulation. Thus, it is suitable
to adjust acupuncture treatment in agreement with better ANS response.
Conclusion. Preliminary results presented in this paper are indicating that the states of ANS could serve as major
indices for getting right therapeutic response in clinical settings. For more certain confirmation of this thesis it is
necessary to conduct research on many more patients and volunteers. Also, more precise and more narrow autonomic
patterns should be derived from it with correspondences with positive and negative therapeutic responses. That is
potential base for algorithm for recommendation of therapy. By means of signal processing it is possible to develop
algorithm that is going to enable autonomic analysis from ordinary ECG signal recorded during short time period (e. g.
3 minutes and even less than 30 seconds). From that signal should fallow determination of characteristic autonomic
patterns that are contained in the signal. Instead of manual calculation and making classifications in SPSS program it
is suitable to perform it with artificial neural networks (ANN). Code (algorithmic rule) obtained after training of ANN
and testing accuracy, should be used in each ANS diagnostic procedure. Then, with algorithmic rule if/then it is easy
to construct next algorithm: if certain state of ANS is characterized then certain drug or type of acupuncture therapy is
recommended. Here, it would be favorable to add, so to call, neurocardiac anamnesis. Neurocardiac anamnesis is not
something yet defined. But, physicians that do examination of patients with Task Force monitor devices for years are
getting experience from which they can closely evaluate ANS type in patients from their symptoms, personal
characteristics during conversation (energetic types signified from will, mood, gesticulation; e. g. hyperactive versus
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phlegmatic behavioral manners). So, these (descriptive) parameters2 indicating ANS predomination could also come
into account to form an expert system for neurocardiac analysis3. Such expert system would be tool for support in
clinical decisions (it would do mimetics of (neuro)cardiologist expertise, as good as possible). Also, it could be
constructed like some expert systems for traditional Chinese medicine [16,17]. But, like in TCM it is goal to
predetermine, so to call, neurocardiac zheng (systematic (ANS) patterns specific for pathological health conditions).
Thus, we were trying to find autonomic patterns typical for diseases. By means of more than 50 linear parameters
applied on 17 datasets of signals of patients with different diagnoses it was not possible to discover clear autonomic
patterns that can make distinguishing between each of diseases. We only succeeded to make difference in autonomic
patters between diseases and healthy group4. But, we have not used nonlinear parameters in our research. Nonlinear
parameters are more promising tools to give characteristic patterns for each disease. There is a claim that “nonlinear
characteristics of HR and BP fluctuation are produced by autonomic nervous system” [18]. It is evaluated that the
linear analysis tools, which up till now have been considered as the standard methods only describe about 15% of the
total variability [18]. In the same reference quoted here, there is good analysis of linear and nonlinear patterns in
characterisation of cardiovascular states. They showed that linear parameters could not sucsseded to discriminate
groups (normal from disturbed functioning), but nonlinear could! [18]. These are promising clues that neurocardiac
zheng is possible. If that is so, there could be constructed software that will use ordinary short term ECG signal to
make automatic analysis, diagnosis and recommendation of right therapy for each patient. That achievement would
confirm that well measured synthesis of ancient experience and knowledge of Traditional Chinese Medicine with
modern technical insights of Neurocardiology are ideal approach, much better then confrontation between each other.
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O037 Risk Stratification in Sport Cardiology – the Challenges in a Real Life
Ass. Prof. in Cardiology, Zdravkovic Marija
University Clinical Hospital Center Bezanijska kosa, Facultz of Medicine, University of Belgrade, Belgrade, Serbia
Although there is no doubt that physical exercise and competitive sport are healthy, improving quality of life and life
expectancy, a number of tragic sudden deaths involving young competitive athletes were reported in the press in
recent years. Underlying cardiac disorders are the most common cause of sudden death during sports activities. Left
ventricular remodeling is associated with a long-term athletic training. Echocardiography is an easy, non-invasive and
efficient way to the precise distinction between these exerciseinduced changes, called “physiological” hypertrophy,
that revert after detraining, and those of cardiac disorders or “pathological” hypertrophy. The identification of a
cardiac disease in an athlete usually leads to his disqualification in an attempt to reduce the risk. On the other hand, a
false diagnosis of a cardiac disease in an athlete may also lead to disqualification, thus depriving him of the various
benefits from sports participation. Pronounced left ventricular dilatation and hypertrophy should always be suspected
for underlying cardiac disease. Physiological left ventricular remodeling is associated with normal systolic and diastolic
left ventricle function. Both global and regional left ventricle diastolic function should be evaluated. New
echocardiographic techniques ( tissue Doppler imaging, strain rate) have revealed “super – diastolic” left ventricle
function in athletes, adding the new quality in differential diagnosis od athlete`s heart syndrome. New imaging
methods like MDCT coronarography and heart MRI are the promising diagnostic tools in early diagnosis of the SCD in
athletes.
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O038 Correlation between heart rate variability and traits anxiety and aggressiveness by using different
psychological tests in healthy students
Eliseev D., Venevtseva Yu., Tretiakov V.
Medical institute of Tula State University, Tula, Russia
Modern society nowadays has many possibilities to develop aggression in children and adolescents, realized
for example, in computer games. In everyday life it is may be seen not only in auto driving but also sometimes in
contacts between individuals including patients and doctors.
Aim. As traditionally medical professionals should be characterized by such psychological traits as congruence
in relations, softness and compassion, the aim of our study was to examine relationships among autonomic status
and different psychological tests measured aggressiveness and anxiety.
Methods. 96 VI grade medical students (75 females and 21 males) in spring 2016 completed 3 verbal tests:
Aggressiveness In Contacts (A.Assinger), Self Rating of Psychological Conditions (H.Eysenk, 40 items) and Teylor
Manifest Anxiety Scale (1953). Also students were asked to perform projective drawing test Caktus (Panfilova M.A.,
2000) widely used in child psychology. Heart rate variability (HRV) was accessed by 5 min. ECG recording in sitting
position in the morning hours (9-11). Excel 7.0 was used for statistical and correlation analysis. Data presented as
M±m.
Results. Males demonstrated greater rating of aggressiveness in A.Assinger scale (40.3±0.7) than females
(38.1±0.4; p=0.007). Similar results were obtained using subscale of H.Eysenk inventory (10.2±1.0 in males and
8.3±0.5 in females; p=0.04). It is necessary to note that all these results lied in the middle-low segments of the
normal range.
No gender differences were found in the Teylor Manifest Anxiety Scale and in the Cactus test both in the
aggressiveness and anxiety ratings.
Correlation analysis revealed more relations with HRV in males comparing females. In females only anxiety
obtained by Teylor scale negatively correlated with sympatho-vagal balance (LF/HF; r= - 0.37; p<0.01), i.e. it is
greater in subjects having lacking of positive emotions.
In the males significant correlation exists between H.Eysenk anxiety subscale and sympatho-vagal balance
(r=0.50; p<0.05). In this verbal test correlation had opposite direction than in females. It is interestingly to note that
drawing test correlated with HRV: both anxiety (%HF, r=0.50; p<0.05) and aggressiveness (%LF; r= -0.62; p<0.01).
The direction of correlations with Cactus was the same: both anxiety and aggressiveness increased with
parasympathetic drive augmentation, but it was opposite for anxiety than in verbal test.
Conclusion. Aggressiveness in contemporary last year medical students was relatively low. Trait anxiety
revealed contrary relation with sympatho-vagal balance in healthy young students: in males – with augmentation
LF/HF, while in females – with its lowering. Projective drawing test Cactus seems be more informative in males medical students than verbal tests. Further study is needed to confirm these preliminary findings.
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O039 DYSAUTONOMIA IN LIFE-THREATENING NEUROPATHIES – GUILLAIN BARRE SYNDROME AND
ACUTE INTERMITTENT PORPHYRIA
Sanja Pavlovic, Branislav Milovanovic, Igor Jovanovic
Neurocardiological laboratory, CHC “Bezanijska kosa”, Belgrade, Serbia
The purpose of this review is to present the significance of autonomic dysfunction in two life-threatening neuropathies
- acute inflammatory demyelinating polyneuropathy (Guillain Barre syndrome) and acute intermittent porphyria (AIP).
GBS typically presents as ascending paralysis with mild to moderate sensory involvement in more than 95% of
patients. Autonomic dysfunction is present in two thirds of these patients. The most common autonomic disturbances
consist of sustained sinus tachycardia and postural hypotension. Hypertension alternating with hypotension, cardiac
arrhythmias, bradycardia, urinary retention, ileus and sweating disturbances occur less frequently. About 25% of
patients with GBS develop respiratory insufficiency and up to 50% of these patients have symptomatic autonomic
dysfunction. The overall mortality in GBS is less than 5%, but in patients requiring assisted ventilation it is greater,
ranging from 10-38%. Several studies have shown autonomic dysfunction to be an independent predictor of mortality
in mechanically ventilated GBS patients. Severe autonomic dysfunction with cardiac arrest has even been described as
a presenting feature in GBS. In rare cases pure pandysautonomia occurs with little or no weakness and with or
without sensory symptoms (pure autonomic GBS) and has to be differentiated from other acute pandysautonomias.
Attacks of AIP are potentially life-threatening conditions. Clinical features include metabolic and neurological - motor,
autonomic and cerebral dysfunction. Autonomic gastrointestinal dysfunction is the main cause of abdominal pain,
nausea, vomiting, constipation and bladder paresis which are most commonly the first signs of an attack. Impairment
of cardiovascular autonomic control is almost always present. Tachycardia, hypertension, labile blood pressure and
cardiac arrhythmias are frequent. Malignant hypertension and malignant arrhythmias resulting in sudden cardiac death
have also been reported in acute attacks. Spectral analysis of heart rate variability shows parasympathetic impairment
and reduced HRV in several studies. In addition, patients with severe attacks can develop motor neuropathy leading
to quadriplegia and respiratory insufficiency within 1-2 days, and often have metabolic disturbances (hyponatraemia,
syndrome of inappropriate antidiuretic hormone secretion), central nervous system dysfunction such as seizures,
cerebral ischaemia and psychotic manifestations which further complicate their condition. Even though adequate
treatment of acute attacks of AIP in intensive care units has decreased mortality in the last decades, the mortality rate
is still 5%-20% .
Fatal outcome in both GBS and AIP is related to complications of prolonged ventilation and cardiac arrest. As
autonomic dysfunction is and important predictor of poor outcome and plays a crucial role in the development of
cardiologic complications, early detection of dysautonomia may help prevent sudden death in these patients.
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O040 Follow up and risk assessment using artificial neural networks in patients with myocardial
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Introduction: Recent advances in the field of artificial intelligence have led to the development of various machine
learning techniques for medical applications. Artificial neural networks (ANN) is an excellent candidate for a classifier
with multiple inputs and pattern recognition. Heart rate variability (HRV) and baroreflex sensitivity (BRS) are a strong
and independent predictors of mortality following an acute myocardial infarction (MI), widely used for risk assessment.
Objective: This paper proposes a neural network classifier trained with HRV parameters, ECG parameters and BRS in
prediction of poor prognosis according risk predictors during follow up in early phase after myocardial infarction.
Material and Methods: Data set used for training neural network contains 16 parameters, collected from 287
patients, and recorded within first 3 days after acute myocardial infarction. All data was subjected to manual
preprocessing. Two thirds of data set was used for training neural network, and the reminder was used to verify
performance. As a result, five neural network architectures with promising classification accuracy were developed.
Results: Trained neural networks provide good classification performance with accuracy between 78 and 90%,
sensitivity 78 and 86% and specificity 78 and 90%. Classifier performance depends of the number of hidden layers
and neurons, and the best performance was achieved using two layers of hidden neurons.
Conclusion: The trained ANNs achieved satisfying contribution in prediction of outcome in patients with higher risk
after MI. The performance of the proposed method should be further investigated using bigger database from
different sources.
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O041 Difficulties in differential diagnosis of ventricular pre-excitation in athletes.
Pavlov V., Odzhonikidze Z., Badtieva V.., Pachina A., Ivanova J., Deev V.,

Sports Medicine Clinic of the Scientific and Practical Center Medical Rehabilitation of the Moscow Healthcare
Department; Moscow, Russia
It is known that the phenomenon WPW in athletes attracts the attention of sports cardiologists and sports physicians.
This is due to the potential risk of re-entry arrhythmias and syncope. At the same time, the electrophysiological
characteristics of the heart athlete can imitate some significant features of pre-excitation syndromes, makes the
difficulties in correct diagnosis.
Materials and methods. We analyzed the electrocardiograms of 28 athletes who has been diagnosed WPWphenomenon by practitioners. It was a detailed analysis of each of the electrocardiogram
Results and discussion. All athletes are primarily engaged in aerobic exercise. According to the results of the
analysis, we identified 8 cases with the false positive diagnosis of WPW-phenomenon that amounted to 28% of all
analyzed ECG. At the same time, the interval PQ have observed the athletes was 0.11 sec or lower, and was in group
with a true phenomenon WPW-9,5 ± 0,64 sec, and in false-positive patients with WPW - 10,4 ± 0,52 sec (p <0,05).
The duration of the QRS complex in athletes with WPW-true phenomenon was 12,0 ± 0,72 sec, whereas the falsepositive WPW athletes - 10,9 ± 0,83 sec (p <0,05). In the entire group of 28 people was detected Δ-wave (or similar
to Δ-wave r' - tooth).
Secondary changes of repolarization (T wave inversion), typical for ECG persons with additional paths were observed
in all of the athletes with WPW-true phenomenon and only 1 of 8 athlete with false positive WPW.
Discussion. The presence of false positive diagnosis of WPW-phenomenon in athletes It is the result of frequent
presence incomplete right bundle branch block, typical of normal athlete's heart. Hence often recorded 1) Increase
the duration of the QRS complex, and 2) presence of " r' - tooth " in the QRS complex simulating Δ-wave. In addition,
young athletes often a borderline acceleration of the atrio-ventricular conduction (PQ = 0,11-0,12 s), which all
together can simulate WPW-phenomenon non-existent in reality. An important feature of pre-excitation syndromes is
the T-wave inversion observed in the presence of additional paths while in the case of an incomplete right bundle
branch block it is usually not expressed (except complete blockade right bundle branch).
Conclusions.
1. Normal ECG athlete may simulate ventricular pre-excitation phenomenon that can result in a significant number of
errors (about 28%) in its diagnosis.
2. Information about the features of the ECG athlete, more expression of the ECG-pattern in the case of true WPW –
phenomenon, and the secondary signs can helps in the differential diagnosis.
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O042 Different sport activity influence on Holter monitoring results in adolescents and young men with
mild arterial hypertension
Starostina Yu., Tcarev N., Venevtseva Yu., Kazidaeva E.
Medical Institute of Tula State University, Tula, Russia
Strong evidence exists physical activity diminish sympathetic predominance and contribute for physiologically
balanced day-night blood pressure (BP) profile. Endurance exercises is known to be the most recommended type for
health maintaining, while resistant training is not suitable for patients with arterial hypertension (AH). On the other
hand, AH may be considered as sign of maladaptation due to excessive physical activity. But little is known how
different kinds of leisure time sport activity influence on autonomic nervous system in adolescents and young men
with casual elevation of BP or mild AH.
The aim of this study was to evaluate circadian profile of heart rate variability (HRV) and BP in adolescents
and young men participated in different sport disciplines.
We have examined 67 athletes: 42 adolescents aged 16-18 and 25 young men aged 19-25 yrs with suspicion
to essential AH. All participants completed questionnaire about their habitual physical activity and underwent
outpatient polyfunctional Holter monitoring (Incart, Saint-Petersburg, Russia) in the period 2012-2016.
The study population consists of 9 endurance athletes (3 runners and 5 swimmers; primarily isotonic
activities; mean age 19.6 yrs), 9 wrestlers (primarily isometric activities; 17.6 yrs), 39 power lifters (primarily isometric
activities; 18.7 yrs), 5 basketball and volleyball players (disciplines with both isometric and isotonic components; 18.0
yrs) and 10 soccer players (discipline with both isometric and isotonic components; 17.7 yrs). All of them reported
leisure time sport activity at least 3 times/week >2 yrs.
No differences were found in weight (M±m; 79.9±3.1; 77.1±5.1; 87.1±3.1; 86.4 ± 6.1 and 77.4±3.2 kg,
accordingly), but wrestlers were lower (178.7±2.6 cm) than endurance athletes (185.2±2.0 cm; p=0.03). Mean power
lifters stature was 180.0±0.9 cm, in volleyball group – 185.4±4.4 and in soccer group – 181.7±1.8 cm.
Day-time heart rate (HR) was bigger in power lifters than in endurance athletes (82.9±1.0 vs 75.1±0.6 bpm;
p=0.012). Night HR and circadian index were similar.
No difference was obtained in HRV during day- and night-time. 25 athletes (37.3%) had sympathetic
predominance in the day-time (4/9; 4/9; 14/39; 2/5 and 1/10, accordingly); in the night – only 4 (6%) athletes: 2
power lifters, 1 runner and 1 volleyball player, while in the others autonomic state was normalized.
Soccer players had the bigger day-time systolic BP (143.8±3.0 mm Hg), whereas wrestlers (130.5±3.2 mm
Hg, p=0.04) and volleyball players (134.3±1.5, p=0.06, tendency) – lower. Day-time diastolic BP was greater in
power lifters (70.1±1.1 mm Hg) and in footballers (71.0±3.2 mm Hg) than in endurance ones (64.6±1.9; p=0.016
and p=0.05). But endurance athletes had bigger night-time systolic BP (123.9±4.2) than wrestlers (113.3±3.9 mm
Hg; p=0.043), and footballers - bigger BP during sleep (124.6±4.6) than volleyball players (114.5±2.6 mm Hg,
p=0.039). Night diastolic BP did not differ.
Periodic negative T-wave displayed excessive sympathetic drive was seen in 2/9, 4/9, 19/39 (48.7%), 2/5 and
5/10 of participants. Early repolarization syndrome in the day-time as sign of tension of adaptation was registered in
25.4% of athletes, with predominance in endurance group (44.4%).
The greater nocturnal breathing irregularity was detected in power lifters having bigger mean
apnoe/hypopnoe index (AHI; 8.3±1.0) regarding soccer players (4.8±0.6; p=0.03). Difficulties to falling asleep
reported 40% of soccer players and 36.9% of power lifters. 25.6% of athletes engaged in power lifting reported
excessive day-time sleepiness. AHI exceeded normal range (5.0 episodes/hour) also has been registered in endurance
group (8.7±2.0; ns).
In conclusion, wrestling and volleyball seems to have the most positive influence on cardiovascular system in
adolescents and young men with casual elevated BP. The soccer and power lifting probably are not very appropriate
as leisure time sport activity for adolescents and young men with hyperreactivity to examination procedure as they
might accompany with elevated BP during day and night and also sleep disorders especially in power lifters.
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O043 Heart rate variability in actual and former young athletes having elevated casual blood pressure
VenevtsevaYu., Tcarev N., Melnikov A., Pomogaev I.
Medical institute of Tula State University, Tula, Russia
Physical activity is widely recommended means for augmentation health value, but how long remain its
protective effect seems to be insufficiently studied.
We aimed to examine heart rate variability and blood pressure in circadian cycle “wake- sleep” using Holter
monitoring in adolescents and young men with elevated casual blood pressure.
137 adolescents 16-18 yrs and 131 young men 19-25 yrs underwent outpatient polyfunctional Holter
monitoring (Incart, Saint-Petersburg, Russia) in the period 2012-2016 for suspicion to arterial hypertension (AH).
In the adolescent group there were 47 leisure time athletes participating in different sport disciplines (A), 24 –
former athletes (fA) and 66 nonathletes (nA). In the oldest group 24 young men reported actual leisure time physical
activity (14 – power lifting, 5 – sport games and 5 – endurance disciplines); 34 men have stopped training 2-5 yrs ago
(fA); and 73 participants had no sport history (nA). No training was provided in the monitoring day.
In adolescents body mass index (BMI) in different group was the same (M±m; 26.4±0.8 in A., 24.6±1.1 in fA
and 27.0±0.7 kg/m2 in nA). Heart rate (HR) during day-time was significantly lower in A (80.6±1.4 bpm vs 86.4±2.1
in fA; 87.6±1.3 in nA; p=0.003). In the night were obtained similar results (57.2; 63.3 and 61.1 bpm; p=0.006 and
0.005). Power of all spectral bands of heart rate variability (HRV) in the day-time in nA was significantly lower,
whereas in the night – only in LF and HF bands. It is interestingly to note that fA demonstrated even lower HRV than
nA. Mean day-time systolic blood pressure (BP) had no difference (138.9; 137.9 and 140.1 mm Hg), only diastolic BP
while awake was lower in A than in nA (67.6 vs 70.9; p=0.017). Clear difference exists in the BP in the night: both
systolic and diastolic BP was significantly lower in A (120.2/53.7; 121.0/55.1 and 124.3/57.4 mm Hg).
Thus, leisure time sport activity is quiet necessary for adolescents having elevated weight and BP. Breaking
training course negatively influence on autonomic nervous system in this age period.
As BMI was significantly bigger in the nA group of young men (25.2±0.7 in A; 26.7±0.8 in fA and 27.2±0.6
kg/m2 in nA), participants were divided into subgroups: with normal weight, excessive weight (BMI 24-29) and
obesity (BMI >30). Mean age did not differ between groups and was 21.1 yrs in A; 21.2 yrs in fA and 21.6 yrs in nA.
In the normal weight group (n=47) day-time HR in A was lower (80.3±2.4 bpm) than in fA (88.3±2.4;
p=0.014) and nA (91.6±2.7 bpm; p=0.026), whereas night HR revealed difference only between A (55.3±2.9) and nA
(61.4±1.2 bpm; p=0.04). It was tendency to greater power of day-time all spectral bands of HRV in A regarding nA
(p=0.06) and lower systolic BP (134.4±2.3 vs 141.4±2.9 mm Hg in fA and 139.5±2.4 mm Hg in nA; p=0.067).
In the group with excessive weight (n=49) day-time HR was significantly lower in A than in fA and nA, while
difference in nocturnal HR was detected only between A (57.8±2.6 bpm) and nA (63.9±1.6; p=0.026). Power of daytime LF band in A was significantly greater than in nA.
Only 2 A were obese, among nA – 9 and nA – 22 participants. HR disposed in tachycardia zone and was
bigger in the group of fA (97.8±2.6 vs 92.3±1.4 bpm, p=0.044) than in nA. The similar pattern was seen in the night.
The power of all HRV bands while awake was significantly lower in fA. No difference was found in the night. The
systolic day-time BP was slightly lower in fA (143.8/77.6 vs 148.3/79.1 mm Hg, in the day; 123.2/63.5 and 130.0/65.4
mm Hg in the night; ns).
Thus, physical activity may serve as protective means for young men having normal, excessive weight and
obesity and casual BP elevation. Exercise cessation negatively influence on cardiovascular system and autonomic
state. Our data might be taken into account in personalized medicine.
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O044 Self report of sleep and autonomic nervous system in young healthy adults
Tretiakov Vitalii, Venevtseva Yulia.
Medical institute of Tula State University, Tula, Russia
Background. Normal sleep is an essential component in human physiology. In the modern world people are affected
by many environmental factors, difficult conditions of life and a huge torrent of information. This can lead to
disruption of the normal structure of a night sleep. The widespread use of the Internet, particularly social networks,
can also be a negative aspect adversely affecting the sleep quality.
The wake-sleep transition period represents a transitional process between two physiologically different states. This
transition starts with a decrease in the very slow oscillations in heart rate that anticipates a step-change resetting of
autonomic function, followed by a decrease in sympathovagal balance towards the end of the process [1].
The parameters of cardiorespiratory balance (HRR) significantly correlate to the perception of general health and
mental well-being as well as to depression. If relaxation, as expressed in HRR, during day-resting is near to
deep sleep relaxation, the subjects felt healthier, indicated better mental well-being and less depressive moods [2].
Insomnia with objective short sleep duration has primarily biological roots and may respond better to biological
treatments, whereas insomnia with objective normal sleep duration has primarily psychological roots and may respond
better to psychological interventions alone [3].
Objective. We aimed to investigate the relation between autonomic nervous system status obtained by heart rate
variability (HRV) and quality of night sleep and daytime sleepiness level in VI-year medical students.
Materials and methods. In spring 2016 101 VI-year medical students (77 females and 24 males) completed Sleep
Quality Questionnaire (A.M.Veyn et al., 2001) and Epworth Sleepiness Scale, M.W.Johns, 1991).
Short-term HRV was assessed by 5 min. ECG recording in sitting and standing position (NeuroSoft, Ivanovo, Russia)
with analysis in time and frequency domains.
Results. The students were divided into three subgroups: with normal sleep (17% of females and 22.5% of males),
having mild disorders (64.7% of females and 55% of males) and moderate disorders (18.2% of females and 22.5 %
of males).
The heart rate was significantly decreased in the group of females having moderate disorders of night sleep compared
with subgroups with normal sleep and mild impairment: (M±SD) 77.2±11.0, 88.9±10.8 and 85.9±12.6 beat/min
(p=0.01), respectively.
HRV assessed by pNN50% was greater in females with the moderate sleep impairment than in females without
(p=0.04) or with mild disorders (p<0.05). Females with moderate sleep impairment tended to have diminished
sympathovagal balance (LF/HF) than group with normal sleep (p=0.07) and significantly - than females with mild
impairment (p=0.01). LF% power was greater in the group with normal night sleep (p=0.03).
Males with mild night sleep disorders had increased sympathovagal balance (LF/HF) than students with normal sleep
(tendency to reliability).
LF% power was significantly greater in the group with moderate disorders compare those without sleep complaints
(p=0.04) and relative power of HF band – lower (tendency to reliability, p=0.06).
According results of Daytime sleepiness scale (Epworth Sleepiness Scale. M.W.Johns, 1991) normal value of daytime
sleepiness had 60.2% females and 52.9% of males, elevated daytime sleepiness - 36.4% of females and 35.3% of
males and excessive daytime sleepiness - 3.4% of females and 11.7% of males.
Females with normal daytime sleepiness had increased heart rate comparing with students reported elevated daytime
sleepiness (87.5±12.8, 81.2±10.3; p=0.02; respectively). LF/HF ratio was greater in females with normal value of
sleepiness than in those with elevated and excessive sleepiness (p=0.05, 0.03).
Relative LF% power also was bigger (p=0.05). Stress-index according to R.M.Baevskiy was greater (within normal
range) in females with normal levels of sleepiness, than with elevated sleepiness (p=0.04).
The similar results were obtained in male group.
Students with normal value of daytime sleepiness had increased heart rate than those with elevated value, 84.8±10.8,
71.8±13.9 (p=0.01), respectively; decreased pNN50%, increased LF power and increased sympathovagal balance
LF/HF comparing those with elevated and very expressed sleepiness (p=0.04, 0.02). Stress-index according to
R.M.Baevskiy was slightly increased in students of normal than with elevated sleepiness.
Conclusions.
1. There are gender differences in autonomic status in students with night sleep impairment: in the females it is
associated with a relative reduction in sympathetic tone while awake, in the males - with its increasing.
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2. Epidemiology of daytime sleepiness according Epworth sleepiness scale revealed young people with excessive
daytime sleepiness in population of healthy students (3.4% of females and 11.4% of males).
3. Evaluated daytime sleepiness is associated with a decreasing of sympathetic tone both in males and females.
4. Future examination is needed in this knowledge area on account of important social significance of sleep
impairments.
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O045 Autonomic state and intracardiac hemodynamics in young adults: how are they related?
Nikolay Tcarev, Yulia Venevtseva, Aleksandr Melnikov
Tula State University, Tula Regional Hospital, Tula, Russia
INTRODUCTION. Heart rate variability (HRV) nowadays is served as a "gold standard" assessing both autonomic
nervous system and physiological mechanisms realized regulation in organism. However, there are limited data about
functional relationship between autonomic nervous system state assessed by HRV and features of intracardiac
hemodynamics in young adults.
PURPOSE. We aimed to investigate the association between HRV and intracardiac hemodynamic in young healthy
people.
MATERIALS AND METHODS. 53 healthy volunteers (28 M, 25 W; mean age (M+/-m; 23,4+/-0.8 yrs; body mass
index (BMI) 23.5+/-0.8 kg/m2) were included. Short-term HRV was assessed in the time and frequency domains
using 5 min. ECG recording in the supine and standing position. Echocardiography examination included routine and
Doppler measurements.
RESULTS. The myocardium thickness and dimensions of the cavities lied within the normal range, ejection fraction
(EF) was >=60%. 29 volunteers had false tendons. Mild mitral prolapse was found in 20 cases (33.8%). According to
HRV, subjects were divided into 2 groups: mild sympathetic predominance existed in 13M and 14W, mild
parasympathetic predominance – in 15M and 11W. The average RR interval was 766+/-28 ms and 860+/-29 ms
respectively.
Significant differences between groups were found in the right heart both in dimensions and Doppler parameters.
Right atrium (RA) index was higher in the group with parasympathetic predominance (20.3+/-0.5 mm/m2 vs 18.6+/0.4 mm/m2, p<0.05). Tricuspid peak late diastolic velocity A, reflecting RA systole, was higher in sympathetic subjects
(0.44+/-0.03 m/s vs 0.36+/-0.02 m/s, p<0.05), and lower tricuspid ratio of early and late diastolic velocity
(E/A) (1.43+/-0.07 vs 1.65+/-0.06, p<0.05). Peak diastolic velocity in the superior vena cava, reflecting venous inflow
to RA, was also higher in sympathetic youth (0.45+/-0.02 m/s vs 0.52+/-0.02 m/s, p<0.05).
In the left heart only ejection fraction (EF%) and fractional shortening (FS%) were expectedly higher in the group
with sympathetic predominance, while differences in the diastolic inflow were absent.
Despite RR interval did not differ between M and W with predominance of parasympathetic activity, comparative
analysis revealed that M had higher RA index (20.33+/-0.56 mm/m2 vs 18.63+/-0.41 mm/m2, p<0.05) and tricuspid
inflow duration (565±29 ms vs 433±30 ms, p<0.05). The mitral inflow duration was similar in the two sexes.
Differences in RA parameters depending different autonomic state were found also in W. Thus, tricuspid peak late A
velocity was higher in sympathetic W (0.47+/-0.05 m/s vs 0.34+/-0.02 m/s, p<0.05), and tricuspid ratio E/A was
higher in W with parasympathetic predominance (1.68+/-0.08 and 1.38+/-0.13). Also BMI and end diastolic volume in
left ventricle were significantly higher in the sympathetic W (24.00+/-1.32 kg/m2 vs 20.65+/-0.84 kg/m2; 99.14+/4.03 ml vs 84.27+/-5.00 ml p<0.05).
CONCLUSION. Intracardiac hemodynamics in the young healthy adults is related to autonomic nervous system. The
function of the right atrium was the most closely related to autonomic state that can be explained by sinus node
location. Taken into account differences in tricuspid peak late A velocity, reflecting RA systole, development of atrial
fibrillation in the patients may be associated not only with autonomic disorders, but also with hemodynamic features,
especially in healthy men during night-time sleep.
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O046 Trend in intracardiac hemodynamics during Valsalva and Müller maneuver in young healthy adults
Aleksandr Melnikov, Nikolay Tcarev, Yulia Venevtseva
Tula State University, Tula Regional Hospital, Tula, Russia
INTRODUCTION. Although Valsalva maneuver (VM) (an attempt exhalation against a closed airway) and Müller
maneuver (MM) (an attempt inspiration with closed mouth and nose) are used in everyday clinical practice, changes in
intracardiac hemodynamics during these tests in young adults with different autonomic nervous system status have
not been fully investigated.
AIM. To examine the changes in intracardiac hemodynamics during VM and MM in young healthy adults having
different autonomic nervous system state.
MATERIALS AND METHODS. 26 healthy volunteers (16 M, 10 W; mean age 23.2+/-1.1 yrs; body mass index
(BMI; M+/-m) 23.4+/-0.9 kg/m2) were studied. Short-term heart rate variability (HRV) was assessed in the time and
frequency domains using 5 min. ECG recording in the supine and standing position. Echocardiography included routine
measurements and Doppler examination using post processing before and during straining phase of VM and MM. The
quality of maneuvers were verified by manometer’s control.
RESULTS. According to HRV, subjects were divided into 2 groups. Mild sympathetic (S) predominance existed in 7M
and 6W, mild parasympathetic (P) – in 9M and 4W. The average RR interval was 715+/-42 ms and 897+/-42 ms
respectively. The thickness of the myocardium and dimensions of the cavities were in the normal range, ejection
fraction (EF) was >=60%. In the background no difference was obtained in the diastolic function of both ventricles
accessed by mitral and tricuspid inflow velocities (E/A ratio).
The VM (in the straining phase) reduces the filling of the right and then the left side of the heart. Stroke volume and
blood pressure falls, while the heart rate increases. In our sample during VM transmitral peak early diastolic velocity E
expectedly decreased in all subjects, while peak late diastolic velocity A increased in S (+11.4%) and decreased in P (4.5%) participants. Deceleration time (DT) of mitral peak early diastolic E flow was also closely related to the
autonomic state: it decreased in S (-16.4%) and increased in P (+14.9%) subjects.
The total duration of diastolic mitral flow in S during the VM was significantly shorter (350+/-42 ms vs 510+/-46 ms in
P) and was diminished (-20.6%), while in P did not change (+1.7%). The similar trend was obtained in the right
heart: total duration of tricuspid flow was shorter in S (399+/-41 ms in S; 528+/-38 ms in P) and significantly reduced
in S (-18.6%), while in P did not change (+ 1.4%).
Although during VM degree of tricuspid peak early diastolic velocity E decreasing did not differ (-13.7% in S; -8.8% in
P), ratio E/A in S decreased slightly greater (by -20.4%) than in P (-9.2%).
Despite the acceleration time (AT) of pulmonary flow has decreased in P slightly greater (-20.2% vs -9.5%), the ratio
pulmonary AT / total pulmonary flow did not depend on the autonomic state (0.450 in S; 0.454 in P).
During MM mitral peak early velocity E decreased in all subjects (-5.1% in S, -5.4% in P), while mitral peak A velocity
changed in different directions (+0.9% in S, -7.8% in P), accordingly, and mitral ratio E/A changed differently (-5.5%
S, +2.5% P). The total duration of mitral flow decreased in S (-6.1%) and increased in P (+16.3%) during MM.
Taken together, it was found that in healthy volunteers tricuspid peak late velocity A during both maneuvers changed
in different directions (S demonstrated increasing in VM and decreasing in MM; conversely trend was seen in P). The
similar pattern was obtained in dynamics of pulmonary flow AT and tricuspid DT.
CONCLUSION. The changes of intracardiac hemodynamics during VM and MM are related to autonomic nervous
system state. Velocity and duration of tricuspid peak late A velocity, reflecting right atrium systole, was the most
sensitive parameter changing in different directions in healthy young subjects. Our results may explain the longer hold
of breath in athletes with elevated parasympathetic tone and alterations during apnea episodes in patients with
different pathology, including obstructive sleep apnea syndrome.
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O47 State of the art of remote monitoring in the clinical management of patients with cardiac
implantable devices (CIED)

Emanuela T. Locati, MD, PhD
Remote monitoring (RM)1 of cardiac implantable devices was introduced as a new technology that permits
home monitoring of defibrillator and pacemaker function using telephone communication networks. RM has became
more widely adopted in the recent years, as several studies showed that it increases efficiencies and decrease costs,
as RM provides the means of maintaining clinical productivity in the outpatient setting, while requiring fewer qualified
employees and less costly resources.
Since the introduction of RM, there has been an increasing interest in examining its impact on patient
outcomes, including mortality and hospital admissions. Potential mechanisms for improved patient outcomes with RM
include earlier detection of changes in patients’ clinical status through indicators or sensors such as patient activity
level, burden of arrhythmias, or percentage of pacing in the various cardiac chambers, faster detection of device
system malfunctions such as lead failures or premature battery depletions; thanks to more frequent remote
transmissions, as opposed to longer intervals for ambulatory clinic visits.
Prior non-randomized, observational cohort studies derived from manufacturer-maintained datasets suggested
that the use of RM of implantable cardiac devices is associated with a highly significant reduction in all-cause mortality
over long-term follow-up. Several recent observational randomized studies confirmed that RM anticipate the diagnosis
of clinical and technical adverse events (including appropriate and inappropriate ICD shocks) and some of these
studies suggested that RM may reduce hospitalizatio for heart failure, reduce the occurrence of adverse clinical events,
and reduce all cause mortality.
All these observations lead to a recent revision of the Guidelines and supported the recommendation of RM as
a class 1 indication in patients with CIEDs.
RM presents a huge advantage to patients and healthcare systems, and it is likely to increase its diffusion,
particularly thanks to technology advancements based on GSM telephonic transmissions and as the newer generations
who are naturally more acquainted and receptive of technological advances and electronic devices get older.
Other factors that still limit the utilization of RM; of CIED are the lack and the heterogeneity of reimbursement
policies in many European Health systems, and the resistence of Hospital management to modify the typical pattern of
in-person care in favor of the remote care of patients.
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O048 Techniques for prolonged ECG Recording: Role of external vs implantable devices
Emanuela T. Locati, MD, PhD
The clinical demand for better stratification of patients at risk for arrhythmias, both in unexplained syncope or
in palpitation, and in diagnosis of silent atrial fibrillation in cryptogenic stroke, is increasing the need for long-lasting
ambulatory ECG monitoring, that can be obtained both by external and by insertable recording devices.
External recording can be obtained by a variety of o recording devices equipped either by lead-wired or
wireless electrode systems that record ECG at the chest surface. External recording has the advantage to be totally
noninvasive and easy to use in most clinical situations, but its weakness is mainly due to the poor tolerability of the
electrode systems, particularly in case of very prolonged recordings, due to skin reaction and lack of compliance by
the patients, even if the more recent lead-less systems (patch or belt or vest) are partially overcoming this problem.
External devices are generally reusable, as only the electrode system is disposable, thus their cost is limited
and affordable in most clinical situations, and suitable for extensive use as first choice diagnostic tools. External
devices are generally based on off-line monitoring, and devices must be taken to the laboratory for download and
analysis, even if the most recent devices have the capability of trans-telephonic transmission. Originally long lasting
external recorders were only intermittent recorders able to recorder very short tracings, but newer high capacity
external loop recorders can provide very long recordings with auto-trigger functions. Newest external devices, based
on vest or belt buit-in electrode system, can provide long-term continuous recording (up to one month continuous
recording), which represents a major advancement for the precise evaluation of the arrhythmic burden of a single
patient and for the precise correlation between symptoms and arrhythmias.
Implantable recording is generally based on small recording devices (insertable loop recorders, ILR) to be
inserted subcutaneously by a tiny incision in the precordial area, that can provide very prolonged single lead
recording, based on loop recording technology, with intermittent storage of significant tracings (based on patient
activation or autotrigger function). Memorized tracings can last up to 40 minutes, that usually is enough to capture the
onset and offset of arrhythmias, generally allowing a good correlation between symptoms and arrythmias. Loop
recording cannot provide a full quantification of the arrhtythmic burden, and it is dependent on patient activation to
capture events. Its main limitations are the need of subcutaneous insertion (which requires a small incision of the
skin, that may be associated with local discomfort or infection, that in a few case may even require the extraction) and
high cost, that makes it unlikely to be used as first line diagnostic tool. Moreover ILR need to be periodically
interrogated (at least monthly) to avoid saturation of storage memory and overwriting of memorized episodes, thus
clinical follow-up of ILR is rather expensive and the availability or remote monitoring unit is advisable to avoid
unnecessary clinic visits only for the interrogation of the device.
Also most active implantable devices (pacemaker and implantable cardiac defibrillators) are currently provided
with so called “Holter” functions, which give the capability to analyze, quantify and store information about
supraventricular and ventricular arrhythmic events often together with the electrogram (EGM) of the intracardiac atrial
ond/or ventricular signals of most relevant events. Stored implantable “Holter” data can be later retrieved at the
periodic interrogation of the device or in some cases they can be directly transmitted by transtelephonic capabilities to
remote monitoring units.
External and insertable ECG recording should be viewed as complementary techniques, to be used step-wise
for the correct risk stratification and the evaluation of the arrhythmic burden in patients at risk of arrhythmias.
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O049 Cardiac autonomic patterns and sudden cardiac death:risk stratification
Milovanovic Branislav, Matic Zoran, Elez Jelena, Pejovic Bojan, Gligorijevic Tatjana, Arsic Marina, Aleksic Milica, Djajić
Vlado, Ilankovic Andrej.
Neurocardiological unit, Deparment of Cardiology, University Clinical Center Bezanijska Kosa, University of Belgrade,
Belgrade, Serbia
It is very known fact that autonomic nervous system is geneticaly determinated especialy related to heart rate
and blood pressure.According to Framingham study parameters of heart rate variability are also constant especially
spectral components Low (LF%) corresponding with sympathetic activity and High frequency (HF%) with vagal
activity.
In order to detect some types of autonomic patterns we analysed 2450 patients after myocardial infarction
and follow up (survival time 36,range 0-138 months).End-point of the study was total mortality.
All patients were tested in Neurocardiological unit using Task Force system (Graz, Austria) commercial
software with real time analysis of spectral parameters TP (Total power), VLF (Very low frequency), LF (Low
frequency) and HF (High frequency).
All parameters were analysed third week. after onset of myocardial infarction.We detected four types of
autonomic patterns: 1.High parasympathetic predominance, 2.Mild parasympathetic predominance, 3.Mild sympathetic
predominance, 4.High sympathetic predominance
Related to combination of every parameter with Total Power (TP), Baroreflex sensitivity (BRS) and Very Low
Frequency (VLF):
1.Low parameter with low total power,2.Low parameter with high total power,3.High parameter with low total
power, 4. High parameter with high total power.
The analyse of survival showed that parameters of ECG as a QT,QTc,P,PR and QRS ,short time spectral
aprameters LF-nu and HF-nu and Baroreflex sensitivity (BRS) and Long time Heart rate (HR) and SDNN were
univariate risk predictors.The multivariate risk predictors were: High frequency (HF)-nu with range of values from
47%-52% (high vagal activity) and Baroreflex sensitivity (BRS) with values from 5 units (low sensitivity).
The final conclusion was that damage of baroreflex sensitivity with predomination of vagal activity is the main
risk factor related to onset of cardiac sudden death.
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P001 THE EFFECTS OF SUBCHRONIC METHIONINE OVERLOAD ON BODY WEIGHТ, STANDARD
BIOCHEMICAL PARAMETERS, HOMOCYSTEINE LEVEL AND ON PLASMA OXIDATIVE STRESS
FOLLOWING ACUTE METHIONINE ADMINISTRATION IN MALE WISTAR RATS
Djuric D1, Colovic M2, Krstic D3, Obrenović R4, Djuric M5, Stevanovic A6, Stamenkovic A7, Kostic S8, Hadzibegovic A8
1

Institute of Medical Physiology "Richard Burian", Faculty of Medicine, University of Belgrade, 2Department of
Physical Chemistry, Vinca Institute of Nuclear Sciences, University of Belgrade,
3
Institute of Medical Chemistry, Faculty of Medicine, University of Belgrade,4Centre of Medical Biochemistry, Clinical
Centre of Serbia,5Department of Anesthesiology, Reanimatology and Intensive Care Medicine, University Clinical
Hospital Center "Dr. Dragisa Misovic - Dedinje", Belgrade, 6Department of Cardiology, University Clinical Hospital
Center "Dr. Dragisa Misovic - Dedinje", Belgrade, 7Faculty of Biology, University of Belgrade, 8Faculty of Medicine,
University of Belgrade, Belgrade, Serbia
Hyperhomocysteinemia (HHC), both basal and after methionine load, may occur due to genetic disorders or
deficiencies of nutrients that affect remethylation or transsulphuration
pathways in methionine metabolism. HHC is involved in the pathogenesis of many illnesses as a result of its
prooxidative effect and its impairment of antioxidative protection. The aim was to examine the effects of
subchronic methionine overload on body weight, standard biochemical parameters, homocysteine level in rat
serum or plasma, and to examine whether acute administration of methionine resulted in a change of oxidative
stress. The research was conducted during a three-week period (male Wistar albino rats, n=20, body weight of
approximately 160 g, age of 15-20 days), and the animals were divided into a control and experimental groups,
consisted of 10 animals each: a) control group (i.p. 0.1ml/day 0.9% NaCl); b) methionine (0.8 mmol/kg/bw/day).
In addition, the activities of certain parameters of oxidative stress in plasma (CAT, GPx, SOD and MDA) were
measured 60 minutes after acute intraperitoneal application of methionine in rat plasma (0.8 mmol/kg b.m., n=6).
The same was done in control group following application of physiological solution (i.p. 0.1ml/day 0.9% NaCl,
n=6). The results indicated that monitoring body weight, standard biochemical parameters and homocysteine level
in blood could provide a valuable marker for distinguishing between toxic and non-toxic doses of methionine
intake, which may be useful for further research. This investigation also showed that acutely applied methionine
significantly increased activity of CAT and GPx but not influenced SOD and MDA in rat plasma, thus probably
enhanced defense against oxidative stress.

This work was supported by the Ministry of Education, Science and Technological Development of Republic of
Serbia, grant number 175043.
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P002 Metabolic syndrome and total cardiovascular risk:
synergism and controversies
Mekhman N Mamedov
National Research Center for Preventive Medicine, Moscow, Russia
Objective: to evaluate the advantages and restrictions of cardiovascular risk estimation using SCORE in persons
with metabolic syndrome (MS).
Methods. The study included 288 men and women aged 40-59 with hypertension I-II. All participants filled the
questionnaire and were measured blood pressure, heart rate, waits circumference, height, weight, plasma lipids,
fasting glucose and glucose tolerance test. MS was defined according to the NCEP ATP III criteria. Cardiovascular
risk was estimated on SCORE.
Results. High cardiovascular risk was in 30,8% of participants with hypertension I-II. MS revealed in 32% of
participants. Among the participants with high cardiovascular risk 6% had only hypertension without other risk
factors, 21% had 2 risk factors (hypertension and obesity or hyperlipidemia), 30% had 3 risk factors (hypertension
and obesity and hyperlipidemia) and 43% had MS.
Only every second person with different variants of MS had high cardiovascular risk. High and very high
cardiovascular risk was estimated in 46,2% patients with central obesity, dyslipidemia and glucose intolerance, in
32,2% persons with hypertension, central obesity and glucose intolerance. From the other side on the period of
screening 60% of patients with MS had the history of cardiovascular events.
Conclusion. SCORE, based on the 5 major cardiovascular risk factors, estimates high cardiovascular risk only in
45% of patients with MS. In patients with MS strategy of cardiovascular prevention has to include not only total
cardiovascular risk estimation, but also consider other components (central obesity, glucose intolerance and other)
which can predict cardiovascular disease
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P003 Assessment of cardiovascular events in patients with metabolic syndrome:
results of prospective study
Mekhman N Mamedov
National Research Center for Preventive Medicine, Moscow, Russia
Objective: to study the development of new cases of cardiovascular diseases and their complications in patients
with metabolic syndrome (MS) for the 6 year period.
Materials and methods. In the first stage were examined 65 men and women (average age of men 51 ± 8,2
years, women 59,5 ± 6,6 years) with the presence of MS (ATP III criteria, 2001). In 2010, the re-examination was
attended by 40 patients (men’s age 59,2±10,7 years, women’s age 70,4±6,6 years). To account for cardiovascular
events, along with questionnaires, clinical examination and instrumental examination was analyzed individual
patient medical documents. For endpoints taking the development of CHD (angina, myocardial infarction), heart
failure, diabetes, and stroke, and mortality caused by these diseases.
Results. According to the study protocol for the first phase included patients with MS without the presence of
cardiovascular disease and diabetes. After 6 years, the majority of patients who are tested revealed these or other
cardiovascular disease. Coronary artery disease, angina pectoris was recorded in 60% of patients studied. Of
these, 20% was unstable angina. Chronic heart failure occurred in 26.7% of persons with MS. One in five patients
with MS registered with ischemic stroke. Type 2 diabetes was diagnosed in 40% of patients with MS. Fatal,
including cardio-vascular origin is not registered.
Conclusion. As a result of 6 years of observation of patients with MS registered CVD, more than 60% of cases.
Thus, in patients with MS have a higher risk of developing cardiovascular disease that requires a comprehensive
primary prevention of CVD measures.
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P004 Analysis of markers for sudden cardiac death in patients with stable angina and arterial
hypertension depending on left ventricle hypertrophy
N. Koziolova, A. Chernyavina, E. Polyanskaya, M. Surovtceva
Medical University, Perm Russia
Objective: to analyse the markers for sudden cardiac death (SCD) in patients with stable angina and arterial
hypertension (AH) depending on left ventricle hypertrophy (LVH).
Materials and methods: 90 patients with stable angina and AH were examined. 38.2% got a MI in past. Average
age was 56.2±6,4 yrs. Male - 58,8%, female - 41,2%. Duration of angina was 5.9±2.6 yrs, average functional
class 2.27±0,37. Duration of AH was 6.7±2.8 yrs. Average LVEF 60,5±9,3%. Markers for SCD such as left ventricle
myocardium mass index (LVMMI), heart rate variability (HVR) parameters (SDNN, HRVti), ventricular ectopic
activity, mean 24-hour blood pressure (BP) levels, QT, QTc, QTcd were evaluated.
Results: depending on LVMMI all the patients were divided into 3 terciles. The first tercile included 44 patients
(48.8%) with LVMMI<134 g/m2 in males and <110 g/m2 in females; the second tercile included 27 patients (30%)
with LVMMI>134<150 g/m2 in males and >110<140g/m2 in females; the third tercile included 19 patients (21.2%)
with LVMMI >150 g/m2 in males and >140g/m2 in females. The increase in LVMMI was linked to a significant
increase in the total daily number of ventricular extrasystoles (VE) (p<0,001), the mean number of paired
(p<0,008) and polytopic (p<0,011) VE per patient, reduced HRV, increased mean 24-hour pulse BP (p=0,003)
without changing daily QT, QTc, QTcd. Correlation analysis showed inverse, moderate, reliable relationship
between LVMMI and SDNN (r=0,547; р=0,045). Also were showed direct, moderate, reliable relationship between
LVMMI and mean 24-hour pulse BP (r=0,516; р=0,020). Increase of LVMMI >150 g/m2 in males and >140g/m2 in
females has accompanied with significant increase in relative risk of SDNN<100 msec in 5.21 (95% CI=1,6818,25, р=0,003).
Conclusion. In patients with stable angina, AH and preserved LVEF the LVH progression is associated with an
increased number of SCD markers as predictors of poor prognosis in these patients.
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P005 The role of assessment of heart rate variability in young patients with type 1 diabetes mellitus
in the diagnosis of cardiac autonomic neuropathy
D. Medvedev, Y Mahamat, A. Safarova, V. Efimova
Peoples’ Friendship University of Russia, Moscow, Russia

Background: Type 1 diabetes mellitus (T1DM) is an independent risk factor for the development of cardiovascular
complications including rhythm disturbances not infrequently leading to death. Cardiac autonomic neuropathy
(CAN) is thought to be the principal mechanism for such dysrhythmias. Assessment of heart rate variability (HRV)
is
one
of
the
methods
used
to
establish
predictors
of
CAN
development.
Purpose: To study HRV parameters in young T1DM patients without coronary artery disease (CAD) and history of
rhythm
disturbances.
Material and methods: We examined 71 patients with T1DM [mean age 29.44 ± 8.31 (18;44) years, 41
(57.8%) male, mean disease duration 6.6±6.6 (1;24) years, mean left ventricular EF (Simpson’s method)
61.7±7.6%]. All patients underwent stress treadmill testing, 24-hour Holter ECG monitoring (Shiller). Time domain
HRV
parameters (SDNN,
SDNNi,
rMSDD, pNN50,
circadian
index - CI)
were
calculated.
Results: Time domain HRV measurements in all studied patients deviated from the lower limit of age-specific
reference values (SDNN — 368.82 ± 29.82 ms, SDNNi — 108.51 ± 10.35 ms, rMSDD — 182.17 ± 47.52 ms, and
pNN50 — 12.34 ± 10.20 %). Mean 24-hour heart rate was 97.60 ± 15.19 beats/min [58; 147]. Time domain HRV
parameters were significantly higher in women: SDNN (420.71 ± 85.31 vs 127.40 ± 38.83), SDNNi (139.42 ±
23.49 vs 62.4 ± 22.14), rMSDD (275.43 ± 62.4 vs 51.60 ± 23,11), р<0,001 for all comparisons. Men had higher
values than women (15.16 ± 10.08 vs 10.01 ± 38.00, р<0.05). Mean CI was 1.15 ± 0.94. CI was rigid (<1.2) in
59.15%, normal (1.24 – 1.42) – in 18.31%, and mildly decreased (1.20-1.23) in 22.53% cases. All participants
were in sinus rhythm. Paroxysmal supraventricular tachycardia was diagnosed in 2.8%, episodes of ventricular
tachycardia in 1.4%, supraventricular premature beats in 22.5%, ventricular premature beats in 8.5%, wandering
atrial
pacemaker
in
11.3%,
and
second-degree
sinoatrial
block
in
2.8%
patients.
Conclusion: Abnormalities in time domain HRV measures, impairment of CI rigidity in young T1DM patients
without CAD and history of dysrhythmias point to the development of cardiac autonomic neuropathy.
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P006 Heart failure in acute myocardial infarction as a predictor of survival in patients with
intracoronary thrombolysis: 10-years follow up experiences
Vesna Bisenic1, Branislav Milovanovic1, Sasa Hinic1, Jelena Saric1, Aleksandra Djokovic1, Branislava Todic1,
Tamara Jakimov1, Dejan Bisenic2, Marija Zdravkovic1.
1 - Clinical Center Bezanijska Kosa, Belgrade, Serbia, 2 – School of Medicine, University of Belgrade, Serbia.
BACKGROUND: Numerous parameters of acute phase of myocardial infarction (AMI) could determine long-term
prognosis of patients after AMI.
OBJECTIVES: To establish parameters of AMI with greatest influence on long-term survival of patients threated
with intracoronary thrombolysis. Heart failure (HF) in AMI and influence on LV function and survival were studied.
METHODS: 80 patients were included in study, mean age 54,6±8,2years. There were 63 male (78,8%), mean
age 53,8±8,1 and 17 female (mean age 57,5±8,1). 44 patients had anteroseptal (55%) and 36(45%)
inferoposterior AMI. They all had the first AMI, threated with intracoronary thrombolysis(Streptocinase) within the
first 6 hours. EF of LV were determined by ventriculography after intracoronary thrombolysis(EF1), by
echocardiography(Simpson) at the end of follow up period(EF2), as well as dimension of LV(EDDLV and ESDLV)
and LV dilatation. Appearance of heart failure(HF) was established cllinicaly by Killip I-IV. The mean follow up
period was 11,1±3,4years.
RESULTS: There is high statisticly significancy between HF in AMI and EF1, EF2, EDD and ESD of LV. EF1 after MI
is 38% in HF group and 47% in group without HF(p<0,01) and EF2 is 39% and 58% respectively(p<0,01). In HF
group EF2<50% have 97% of patients, and in group without HF 56%(p<0,01). 56% of patients without HF have
no dilated LV, and 67% of HF patient have dilated LV(p<0,05). 74% of patients without HF are alived and 77% of
HF patients are dead (p<0,01). LV dilatation is important survival predictor: total mortality with and without LV
dilatation is 59,5% and 28,9%(p<0,01), and cardiovascular mortality 47,6% and 21,1%(p<0,01). Kaplan-Meier
curve showed that: TA<100mmHG, HR>100/min and HF in AMI are important predictor of total and cardiovascular
mortality(p=0,0000).
CONCLUSION: Heart failure and progressive LV dilatation are important factors wich determine long-term
survival of patients after AMI, but HF is the most important.
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P007 Right Ventricular Apical Pacing and Preserved Systolic Function of Left Ventricle - Case Report
Vesna Bisenic1, Branislav Milovanovic1, Marija Zdravkovic1, Sasa Hinic1, Predrag Djuran1, Jelena Saric1, Sanja
Djordjevic1, Dejan Bisenic3, Goran Milasinovic2.
1 - Clinical Center Bezanijska Kosa, Belgrade, Serbia, 2 - Pacemaker Center Clinical Center of Serbia, Belgrade,
Serbia, 3 – School of Medicine, University of Belgrade, Serbia.
BACKGROUND: For decades, a growing number of short‐ and long‐term studies have suggested that right
ventricular apical pacing (RVAP) may induce or worsen dyssynchronous left ventricle (LV) contraction, decrease LV
systolic function and heart failure.
CASE OUTLINE: A 71-year-old men was admitted to Cardiology Department due to weakness, fatigue and
dizziness. Dysfunction of the SA Node was documented by Holter ECG: Sick sinus syndrome, SA block, Sinus arrest,
Paroxysmal supraventricular tachycardia, Tachycardia-bradycardia syndrome with 106 pause of 2,5 to 4,2 sec
(Figure 1 and 2). He had history of hypertension, extrasystolic arrhythmia, previous smoker, without chest pain
and syncope.
At the admission electrocardiogram showed normal rhythm and normal ST segment pattern, heart rate (HR)
58/min, with prolonged AV conduction (PR interval 280 msec) and Left anterior hemiblock (LAH). Physical
examination was normal. Laboratory investigation revealed normal serum cardiac troponin T and serum
electrolites. Echocardiographic finding showed normal dimension of cardiac chambers, normaln transvalvular flow,
preserved LV function. The indication of Pacemaker implantation was made. Patient underwent DDDR PM
implantation using the standard procedure, without complications. He was discharged in stable condition. During 3
years follow up period percentage of ventricular pacing (VP) decreased from 6,1% to 100% due to develop of AV
conduction disturbance (Figure 3). The parameters of electrical stimulation was normal, AVsensed/AVpaced interval
was programmed to restore normal mitral flow and AV synchronisation. Echocardiographic measurements were not
changed, LV systolic function remained normal without LV dyssynchrony (Figure 4 and 5). The patient was out of
symptoms.
CONCLUSION: Although RVAP may induce LV dyssynchrony, decrease LV systolic function and heart failure, AV
optimization could restore normal LV function. The alternative site is Right Ventricular Outflow Tract Septal Pacing.

Figure 1. Tachycardia-bradycardia syndrome
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Figure 2. Sinus arrest

Figure 3. Nodal rhythm with retrograde P wave
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Figure 4: Synchronous contraction of LV

Figure 5. Normal mitral flow
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P008 Arrhythmic mitral valve prolapse - from benign hereditary condition to serious preoperative
complication- case report
Djokovic A1,2, Zdravkovic M1,2, Hinic S1, Bisenic V1, Saric J1, Jakimov T1, Milovanovic B1,2
1

Clinic of internal medicine, Department of cardiology, University Medical Center Bezanijska kosa
2
School of Medicine, University of Belgrade

INTRODUCTION: Mitral valve prolapse (MVP) is the most common valve disease, with an estimated prevalence
of 2% to 3% in the general population.1 Although MVP is generally regarded as a benign condition, the outcome is
widely heterogeneous. Ventricular arrhythmias and sudden cardiac death (SCD) have been reported.
CASE REPORT: M. G., a 38 – year- old Caucasian female, has been hospitalized for the operative treatment of
breast tumor. For the last three years she is familiar with ventricular arrhythmias treated with beta blockers
(metoprolol 25mg b.i.d.), whithout syncopal epizodes and whithout famialiar SCD reported. On the preopreative
cardiology assesment beta blocker has been replaced with propafenone (150mg t.i.d) with transthoracic
echocardiography exam revealing MVP with mild mitral regurgitation, normal dimensions of the heart chambers
and normal ejection fraction of the left ventricle. At the addmission in the operative room, frequent premature
ventricular contractions (PVCs) has been observed and the patient was rejected form the operative treatment by
the anestheziologist, transmited to further cardiac evaluation. 24h HOLTER ECG monitoring revealed sinusni ritam,
with 4084 PVCs and 7 epizodes of non sustained ventricular tachzcardia (NSVT). Very high low frequency (LF) and
high frequency (HF) ratio in the frequency domain heart rate variability analisys LF/HF 18.59 has also been
reported. Patient has been admitted to coronary care unit (CCU), treated with beta blockers (bisoprolol 5mg o.d.)
with higher dose of Propafenon (300mg t.i.d.) and a proper sedation (Rivotril 1.0mg b.i.d.). continous ECG
monitoring detected no PVCs and the operative treatment of the malignant breast tumor has been successfully
performed. At the dissmission she was feeling well, with no PVCs recoreded
CONCLUSION: MVP is an underestimated cause of arrhythmic SCD, mostly in young adult women. Fibrosis of the
papillary muscles and inferobasal left ventricular wall, due to a myocardial stretch by the prolapsing leaflet, is the
structural hallmark and correlates with ventricular arrhythmias origin. Contrast-enhanced cardiac magnetic
resonance may help to identify in vivo this concealed substrate for risk stratification.
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P009 Specific features of changes in high resolution electrocardiography in elderly hypertensive
patients after ischemic stroke
V.E. Kondratiuk1, L.M. Yena2, S.M. Kuznetsova2, E.V. Bondarenko2
(1) Bohomolets National Medical University, propedeutics of internal medicine No 2, Kyiv, Ukraine (2) State
Institution "D. F. Chebotarev Institute of Gerontology NAMS Ukraine", Clinical and epidemiology cardiology, Kiyv,
Ukraine
Purpose — to identify the specific features of violations in myocardial electrical homogeneity in elderly patients
with uncomplicated essential hypertension (EH) and after ischemic stroke (IS) in the recovery period.
Methods. The study included a total of 85 hypertensive patients (pts) after IS (mean age 62.7±3.0 years): in the
left (38), right (23), middle cerebral arteries and vertebro-basilar system (24) and 179 hypertensive pts (66.1±1.7
years). All of them underwent a high resolution electrocardiography (HR ECG): an early and late atrial potentials
were recorded (respectively EAPs and LAPs), early and late ventricular potentials (respectively EVPs and LVPs).
Following parameters were calculated: for ventricles – filtered duration QRS (DFQRS, ms), the rms amplitude of
the frequency spectrum during first (RMS40e) and last (RMS40l) 40ms of QRS complex, duration of low amplitude
(40 mV) signal at the beginning (LAS40e) and the end (LAS40l) of QRS complex; for atria – the duration of filtered
P wave (DfiP, ms) the rms amplitude of the frequency spectrum of first (RMS20e) and last (RMS20l) 20 ms of P
wave, duration of low amplitude (5 mV) signals at the beginning (D5e) and at the end (D5l) of P waves. Criteria for
EVP and LVP were considered as the presence of two of the following three: DFQRS>120 ms, RMS40<20 mV,
LAS40>38 ms, and EAP and LAP – DfiP>120 ms, RMS20<3,5 mV, D5>15 ms.
Results. In pts who underwent IS, compared with pts with EH without cerebral complications more distinct
pathological changes in atrial HR ECG were found: increase in time indicator D5l and decrease of its amplitude
parameter RMS20l – respectively 17.2 and 13.4% (both p<0.05). Ventricular HR ECG had more pronounced lesions
in pts after IS. Thus, in pts who underwent IS, compared with pts with uncomplicated EH values of time
parameters (DFQRS, LAS40e and LAS40l) were higher respectively by 8.3% (p<0.001), 10.6 and 12.3% (both
p<0.01), and value of amplitude indicators (RMS40l and RMS40e) were lower respectively by 27.7% and 17.0%
(p<0.01). This led to increase in the frequency of EVPs and LVPs registration respectively by 11.5% and 29.4%
(both p<0.01). Post-stroke pts were characterized by the relationship between the localization of the lesion and
the frequency of LVPs: it was higher in case of lesion in the left and right medial cerebral arteries than in
vertebrobasilar
system
(76.3;
60.9
vs.
41.5
%;
respectively,
p<0.05).
Conclusion. Cerebral complications in pts with EH are associated with more expressive violation in electrical
homogeneity of myocardium, which was manifested by increasing time and decreasing amplitude parameters of
HR ECG, as well as higher frequency of identification LVPs. Post-stroke pts are characterized by the relationship
between the localization of the lesion of the brain and the types of violation of the ventricular electric
homogeneity: hemispheric localization compared with vertebrobasilar one is characterized by a higher frequency of
LVPs.
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P010 Peculiarities of structural-functional state of heart in elderly hypertensive patients after
ischemic stroke
V.E. Kondratiuk1, L.M. Yena2, E.V. Bondarenko2
(1) Bohomolets National Medical University, propedeutics of internal medicine No 2, Kyiv, Ukraine (2) State
Institution "D. F. Chebotarev Institute of Gerontology NAMS Ukraine", Clinical and epidemiology cardiology,
Kiyv, Ukraine
Purpose — to identify the changes of structural and functional state of heart in elderly patients (pts) with
uncomplicated essential hypertension (EH) and after ischemic stroke (IS) in the recovery period.
Methods. The study included a total of 85 hypertensive pts after ischemic stroke (mean age 62.7±3.0 yrs) and
179 hypertensive pts (mean age 66.1±1.7 yrs). All of them underwent a dopplerechocardiography: end-systolic
and end-diastolic dimensions of the left ventricular (LV) were determined, thickness of interventricular septum and
of the posterior wall of LV, size of the left atrium (LA), right atrium (RA) and of the right ventricular (RV).
Intracardial hemodynamic parameters were calculated: end-systolic and end-diastolic volumes (ESV and EDV
respectively), left ventricular myocardial mass (LVMM), the ratio of thickness left ventricular wall to the size of its
cavity in diastole (IR). ESV, EDV, LA and LVMM magnitudes were compared to body surface area, calculating their
indexes (I) - respectively IESV, IEDV, and ILVMM. Left ventricular hypertrophy (LVH) was identified if ILVMM >
110 g/m2 for men and > 95 g/m2 - for women. Geometric type of LVH was determined by IR: if > 0.42 –
concentric geometry if < 0,42 – eccentric geometry. Index of the LV sphericity (ILVS) was calculated as the ratio of
short and long axial diameter of the LV. Indexes of systolic function of heart were calculated: ejection fraction
(EF), integral systolic index of remodeling (ISIR) as ratio of EF to ILVS, as well as the diastolic function LV (DFLV),
assessment of transmitral blood flow: maximum velocity of early (E) and late (A) left ventricle filling and their ratio
(E/A).
Results. In pts who underwent IS and pts with uncomplicated EH the overall frequency of LVH was compared
(respectively 87.0 and 84.4%). The post-stroke pts, compared to the hypertensive pts, are characterized by an
increase in IMMLV (159.1±3.6 g/m2 vs. 147.7±2.6 g/m2; p < 0.05), a more frequent detection of eccentric LV
hypertrophy (43.5 vs. 29.6 %, p < 0.05), bigger diastolic sizes of the right ventricle and the RA (2.30±0.03 cm and
3.27±0.07 cm vs. 2.21±0.02 cm and 3.05 cm±0.04 cm, respectively; both p < 0.05), bigger diastolic size of the LA
(4.24±0.06 cm vs. 4.11±0.03 cm, respectively; p < 0.05), the deterioration of LV systolic function (EF of 60.2±0.6
vs. 62.6±0.4 %, ISIR of 0,91±0,02 vs. 1,00±0,03; both p < 0.05). It should be noted that pts who underwent IS
and pts with EH without cerebral complications were comparable by frequency of diastolic dysfunction detection:
by type of violation in LV relaxation (hypertrophic type) and pseudonormal type, respectively 86 and 14%
compared
to
89
and
11%.
Conclusion. Patients with EH who underwent IS, compared with patients with EH without cerebral complications,
are characterized by increase in the size of the heart chambers and the degree of LVH and eccentric LV remodeling
was combined with the deterioration of LV systolic function.
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P011 NUTRIENT CORRECTION IMPACT ON HEMODYNAMIC INDICES IN TYPE 2 DIABETES MELLITUS
PATIENTS WITH NON-ALCOHOLIC FATTY LIVER DISEASE
I. Dunayeva, I. Karachentsev

State Institution ”V. Danilevsky Institute for Endocrine Pathology Problems National Academy of Medical Sciences
of Ukraine”, Department of Clinical Endocrinology
Objective: to evaluate the impact of the developed dietary recommendations considered ethnic dietary habits for
type 2 diabetes mellitus (DM) patients on cardiac hemodynamics condition.
Material and methods: Thirty four type 2 DM patients with non-alcoholic fatty liver disease (NAFLD)
experiencing continuous (more than 8 years) course of the disease were examined. Cardiac hemodynamic indices
have been defined in all patients.
Results and discussion: Administration of nutrient correction, additionally to stable sugar-lowering and
antihypertensive therapy during 6 months caused a significant normalizing of morphofunctional characteristics of
the left ventricle that was demonstrated in a 23.1 % (р < 0.001) decrease of systolic arterial pressure, 16.5 %
(р < 0.001) diastolic arterial pressure decrease, 10.1 % (р < 0.01) end systolic size decrease, 6.5 % (р < 0.05)
reduced end diastolic size, 6.4 % (р < 0.001) reduced posterior wall thickness, 13.4 % (р < 0.001) reduced
intervascular septum thickness, 13.9 % (р < 0.05) decreased end diastolic volume, 22.7 % (р < 0.05) decreased
end systolic volume, and 8 % (р < 0.05) increased ejection fraction.
Conclusion: The efficiency of nutrient therapy on cardiac dynamics indices according to the ranking data has
been proved. The most effect was revealed in normalizing of arterial pressure, then – on mass of left ventricular
myocardium, then – on normalizing of left ventricular cavity sizes, and very low effect on normalizing of left
ventricular systolic function (ejection fraction).
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P012 The significance of isoelectric focusing of cerebrospinal fluid in diagnosis of multiple sclerosis
Sanja Grgić, Aleksandra Dominović Kovačević, Vlado Đajić, Duško Račić, Zoran Vukojević
University Clinical Centre of Republic of Srpska, Clinic of Neurology, Banja Luka, Republic of Srpska, Bosnia and
Herzegovina

ABSTRACT
The gold standard for detection of oligoclonal bands (OCBs) is the cerebrospinal fluid (CSF) analysis using the
method of isoelectric focusing (IEF) on agarose gel with immunofixation. The aim of this study is to highlight the
sensitivity and importance of IEF method in multiple sclerosis (MS), and compare it with the sensitivity of neuroradiological and neurophysiological methods. The study is cohort retrospective-prospective and includes 418
patients who underwent IEF of cerebrospinal fluid and serum. Out of total number of patients, 177 are patients
with MS, while 241 patients are in control group which is divided into categories. Presented study results indicate
the high sensitivity of IEF method in diagnosis of MS. By comparing the sensitivity of IEF method with sensitivity of
magnetic resonance imaging (MRI) and evoked potential battery that included visual evoked potentials (VEP),
auditory evoked potentials (AEP) and somatosensory evoked potentials (SSEP) of n.medianus, presented study
results indicate that the IEF method comes immediately after MRI, which is said to be the most sensitive
method. The study of numerous markers in cerebrospinal fluid gives us a better understanding of etiology,
pathophysiology, course and prognosis of MS, and it brings the future research in this area.
INTRODUCTION
Along with the application of MRI and evoked potentials (EP), testing of cerebrospinal fluid immunoglobulin using
IEF method is of special importance in diagnosis and prognosis of MS (1,2,3). The collection and analysis of
cerebrospinal fluid began in the late XIX century. Cerebrospinal fluid abnormality in MS was first described by
Hinton in 1992 (2). In 1957, Karcher and colleagues were first to describe the presence of OCBs in cerebrospinal
fluid using agarose gel electrophoresis (AGE) in patients with subacute sclerosing panencephalitis (SSPE)
(4,5,6). Two years later, the presence of bands in cerebrospinal fluid in patients with MS was described, and in
1964 Laterre named them oligoclonal bands (7,8). In 1983, Poser et al. included the cerebrospinal fluid OCBs in
para-clinical tests in diagnostic criteria for MS. In 1994, Committee of the European Concerted Action for MS
issued a consensus concluding that the IEF is the most sensitive method for the detection of OCBs (9,10). The IEF
sensitivity for detection of OCBs in the cerebrospinal fluid in patients with MS can be as high as 95% (Stangel
2013, Fortini 2003, Drulović 1994) (11,12,3). The IEF is included in new diagnostic McDonald’s criteria in 2001 (13)
and in revision of 2005 (2.14). Consortium of MS Clinics commissioned a study, conducted in 2005, which defined a
minimum standard for neurologists and laboratory specialists in cerebrospinal fluid evaluation (15,16,17,18).
Criteria for cerebrospinal fluid analysis, that were recommended, indicated that both IEF on agarose gel with
immunofixation, and the use of specific antiserum to human IgG, are the "gold standard" for detection of OCBs
(1.19). With respect to the revision of McDonald’s criteria in 2010, IEF of cerebrospinal fluid is not required
diagnostic procedure in diagnosis of relapsing-remitting (RR) MS, but it is still required for the diagnosis of primaryprogressive (PP) MS, and it is a very important support for diagnosis, differential diagnosis, disease activity
monitoring and prognosis of the disease itself as a predictor of clinically diagnosed MS, according to the MS experts
(13,14).
METHODS
The study includes 418 patients whose cerebrospinal fluid and serum have been analysed using the method of IEF
on aragose gel along with the transfer of proteins to the nitrocellulose membrane, immunofixation and
immunoperoxidase staining. Out of the total number of patients, 177 are patients with MS, and 241 patients are in
control group divided into categories. The study is a cohort retrospective-prospective one. All cerebrospinal fluid
and serum samples have been analysed using a standardised method of IEF in Neuroimmunological laboratory at
the Clinic of Neurology, Clinical Centre of Banja Luka (13.3).
MS patients have been diagnosed according to McDonald’s criteria (revision of 2005) (2). The degree of functional
disability was determined by EDSS score (Expanded Disability Status Scale, Kurtzke, 1983) (18), at least 30 days
after relapse. Demographic and clinical parameters in MS patients have been examined (clinical form of disease,
age at disease onset, duration of disease, characteristics of initial symptom). All examinees underwent the
following diagnostic procedures: EP battery including VEP, AEP and SSEP by stimulation of n. medianus, head MRI
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, cytobiochemical analysis of cerebrospinal fluid and IEF of cerebrospinal fluid and serum. The group of all patients
with MS was divided into two groups based on the IEF finding:
1. with intrathecal oligoclonal IgG synthesis
2. without intrathecal oligoclonal IgG synthesis
We have determined the frequency of intrathecal synthesis of oligoclonal IgG in cerebrospinal fluid of MS patients,
respectively the sensitivity of IEF method. Then, we have determined the sensitivity of other diagnostic methods in
MS, and correlated neurophysiological parameters with IEF finding. All patients signed an informed consent before
entering the study in accordance with the Declaration of Helsinki.
RESULTS
By examination of demographic characteristics of MS patients we obtained the following: out of 177 patients with
MS, 55 are men and 122 women; M (men) : W (women) = 1: 2.2. The average age of MS patients at the time of
examination was 38.8 years +/- SD 10.7, and the average age of patients at the time of disease onset was 34.4
years +/- SD 8.4. The average duration of disease is 4.4 years +/- SD 6.0. Distribution of patients according to the
course of disease indicates the highest presence of RRMS (79.7%), with respect to SP (13.6%) and PP (6.8%)
form of MS. The mean EDSS score in patients with MS was 2.7 +/- SD1.7. As the initial symptoms in MS patients
the most common were sensitive (75.1%) and pyramid (60.5%). The study showed that 147 patients (83,1%) had
pathological VEP findings, 122 patients (68.9%) had pathological AEP findings and 162 patients (91.5%) had
pathological finding of SSEP of n. medianus. In our series of MS patients, the most sensitive neurophysiological
method was SSEP with the sensitivity of 91,5%, even though other methods have also shown considerable
sensitivity. Sensitivity of MRI as a diagnostic method in MS patients in our series of patients is 100%. In our series
of MS patients, sensitivity of IEF method is 96,6%, respectively, out of 177 patients only six did not have
intrathecal IgG synthesis (OCBs only in cerebrospinal fluid or more in cerebrospinal fluid than in serum) (table 1).
By comparing the sensitivity of certain diagnostic methods, in our study, IEF and MRI belong to the most sensitive
methods for MS patients (figure 1). Correlation analysis of our sample of MS patient showed that there is no
statistically significant correlation between VEP pathological finding and the presence of OCBs in cerebrospinal
fluid. Our results indicate a statistically significant positive correlation between pathological findings of AEP and the
number of cells in cerebrospinal fluid of MS patients (Spearman’s coefficient = 0.175, p = 0.020) as well as OCB’s
in cerebrospinal fluid (Spearman’s correlation coefficient = 0.212, p = 0.005). There is a statistically significant
correlation between pathological SSEP finding and OCBs in cerebrospinal fluid (Spearman’s correlation coefficient =
0.391,
p = 0.001) (Figure 2).
DISCUSSION
By applying IEF of cerebrospinal fluid and serum on aragose gel along with the transfer of proteins onto
nitrocellulose membrane, immunofixation and immunoperoxidase staining, we drew attention to high sensitivity
(96,6%) and diagnostic significance of this method in MS patients. The obtained results are consistent with the
research results of Drulović and McLean (3.9), and with the results of recent research (Stangel 2013, Lin 2012,
Fortini 2003) (11,12). OCBs in cerebrospinal fluid have not been detected in 6 MS patients. It is known that certain
number of MS patients do not have OCBs in cerebrospinal fluid regardless of the sensitivity of immunochemical
method which is used for their detection. By the analysis of clinical parameters (disease duration, degree of
functional disability, number of relapses in the first two years of disease, etc.), in our study and numerous others,
it has been indicated that the MS patients with no OCBs in cerebrospinal fluid have a benign course of disease
(18,19). In our cohort of MS patients, the sensitivity of head MRI is 100%, while the sensitivity of IEF is 96.6%,
thus the IEF of cerebrospinal fluid along with the MRI is classified as the most sensitive diagnostic method for MS.
Correlation analyses of our sample of MS patients indicated statistically significant correlation between the
pathological AEP, SSEP and positive IEF findings, respectively AEP and SSEP are more often pathological in MS
patients with intrathecal oligoclonal IgG synthesis.
CONCLUSION
So far, it has been shown that the detection of oligoclonal IgG bands in cerebrospinal fluid using the IEF method is
an important part of diagnostic process of MS, that the OB detection in cerebrospinal fluid is a test with the highest
sensitivity for predicting conversion from CIS to CDMS, and that IEF has a predictive significance for the course of
disease and for the progression of EDSS score. The examination of numerous markers in cerebrospinal fluid allows
us a better understanding of etiology, pathophysiology, course and prognosis of MS, and enables us timely and
appropriate choice of therapy for each MS patient.
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Table 1. Sensitivity of diagnostic methods in MS patients
Frequency
147
VEP pathological finding
VEP NAD
30
Total
177
AEP pathological finding
122
AEP NAD
55
Total
177
SSEP of n. med. pathological 162
SSEP of n. med. NAD
15
Total
177
Head
MRI
pathological 177
finding
Total
177
IEF
OCBs
only
in 171
cerebrospinal fluid or more
than in serum
IEF NAD
6
Total
177

Percentage %
83.1
16.9
100
68.9
31.1
100
91.5
8.5
100
100
100
96.6
3.4
100

Figure 1. Comparison of diagnostic method sensitivity in MS patients
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Figure 2. Correlation of findings in cerebrospinal fluid with neurophysiological findings in MS patients

CORRELATION

Number of cells in CSF

AEP pathological
finding

p=0.020
Spearman’s correlation
coefficient=0.175

OCBs presence in CSF

Note

p=0.005
Spearman’s correlation
coefficient=0.212

Statistically significant
positive corellation

VEP pathological
finding

SSEP pathological
finding

No statistically
significant corellation

p=0.001
Spearman’s correlation
coefficient=0.391
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positive corellation

P013 Rare but challenging diagnostic pitfall – do we think about it enough?
Hinic Sasa, Saric Jelena, Bisenic Vesna, Ninkovic Nebojsa, Djuran Predrag, Todic Branislava, Jakimov Tamara, Antic
Gorana, Pokrajac Ruzica,Mudrenovic Vladimir, Klasnja Slobodan, Gavrilovic Jelena, Miroslav Djordjevic, Milovanovic
Branislav, Zdravkovic Marija
University Clinical Hospital Center Bezanijska kosa, Faculty of Medicine, University of Belgrade, Belgrade, Serbia
Takotsubo cardiomyopathy is a cardiological syndrome which for its symptoms and clinical signs explicitly mimics
acute coronary syndrome, and as such represents an important differential diagnostic entity. Incidence of this rare
disease is between 1.2 – 2.2% of patients who suffer a myocardial infarction. Although the cause of entity onset
remains unknown, there is assumption of the role of brain-heart axis in the pathogenesis of the disease. A female
patient aged 57 with no prior cardiac or neurologic hystory nor use of any drug therapy, admitted to the internal
medicine clinic with the clinical picture which usually corresponds to acute coronary syndromes. Charasteristic
angiographic and echocardiographic findings have indicated ongoing Takotsubo cardiomyopathy. On the second
hospital day, the patient develops a neurologic episode, which was concluded to be a transitory ischemic attack. It
is not uncommon that Takotsubo cardiomyopathy correlates with some form of central nervous system ischemic
processes. Given the increased number of newly cases, the lack of reference guide in treatment of Takotsubo
cardiomyopathy, especially those with defined complications, is just a stumbling block, and a "conditio sine qua
non" in further clinical practice.
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P014 Left ventricular remodeling in predolescent young footballers – ECG could be a marker ?
Zdravkovic Marija, Hinic Sasa, Saric Jelena, Bisenic Vesna, Ninkovic Nebojsa, Djuran Predrag, Todic Branislava,
Jakimov Tamara, Miroslav Djordjevic, Milovanovic Branislav
University Clinical Hospital Center Bezanijska kosa, Faculty of Medicine, University of Belgrade, Belgrade, Serbia
Objective: To assess the early ECG changes induced by physical training in preadolescent professional
footballers.
Methodology: All members of the Serbian adolescent Prime Football League, ninety-four highly trained male
footballers, (mean aged 12.85 ± 0.84) competing in the Serbian Football League (at least 7 training hours/week)
and 47 age-matched healthy male controls were enrolled in the study. They were screened by ECG and
echocardiography at a tertiary referral cardio centre. The control group had sedentary life style (less than 2
training hours/week). Characteristic ECG intervals and ECG voltage were compared and reference range was given
for preadolescent footballers. Footballers were followed up for 6 years.
Results: Highly significant differences between preadolescent athletes and sedentary controls were registered in
all ECG parameters: P wave voltage (p<0.001), S wave (V1 or V2 lead) voltage (p<0.001), R wave (V5 and V6
lead) voltage (p<0.001), ECD sum of the S1,2+V5,6 (p<0.001), T wave voltage (p<0.001), QRS complex duration
(p<0.001), T wave duration (p<0.001), QTc interval duration (p<0.001) and R/T ratio (p<0.001). No differences
were registered in PQ interval duration between these two groups (p>0.05). During 6 –year follow up period there
was no adverse cardiac event in these footballers. None of them expressed pathological ECG changes.
Conclusions: Benign ECG changes are present in the early stage of athlete’s heart remodeling. However, these
changes are not related to pathological ECG changes and they should be regarded as ECG pattern of LV
remodeling.
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P015 Differences in the dysfunction of the autonomic nervous system in patients with type 1 and
type 2 diabetes

T. Nišić, M. Stojanović, M.Ilić. S. Popović, M. Stojković, B Beleslin, S. Savić, M Barać, T. Lalić, J. Ćirić, M. Žarković
Clinic for Endocrinology, Diabetes and Metabolic Diseases, Clinical Center of Serbia, Belgrade
Introduction: Dysfunction of the autonomic nervous system can be diagnosed by spectral analysis of variability of
cardiac frequencies of consecutive RR interval using TASK FORCE monitor.
Methodology and results: Study was done using TASK FORCE monitor and software analysis of HRV "Fourier
transform algorithm." Testing at rest (20min) and passive orthostasis (tilt table 90 ° for 6 minutes).
The parameters analyzed: baroreceptor sensitivity (BRS), the parameters of this spectrum variability of RR-interval
of high frequencies of (HF-RRI which is linked to the parasympathetic), part of the spectrum of low frequency
variability of diastolic blood pressure interval (LF-DBP, partly linked to effects of sympathicus), LF / HF-RRI
(sympathovagal balance of RR interval).
Diagnostic procedures were done in 45 patients, of which 20 treated for type 1 diabetes, average age 37 years, of
which 12 men and 8 women. The second group contained 25 patients with type 2 diabetes, average age 62 years
of which 18 men and 7 women.
In groups with type 1 diabetes LF / HF at rest X = 1.745 ± 0.91 SD; LF / HF orthostasis X = 3.08 ± 2.65 SD; LFDBP at rest 44.79SD ± 16:52; LF-DBP orthostasis X 51.91SD ± 11:41; HF-RRI at rest 36.01SD ± 14.65; HF-RRI
orthostasis X 25.98 SD ± 8.2; BRS at rest 10.1; ± SD 6.18.
In the group with type 2 diabetes LF / HF at rest X = 4.01 The SD ± 7.02; LF / HF orthostasis X SD = 4.7 ± 8.9;
LF-DBP at rest SD 37.17 ± 14.85; LF-DBP orthostasis X SD 37.32 ± 10.89; HF-RRI at rest 43.51; SD ± 17:48; HFRRI orthostasis X 43.51 ± 23:30; BRS at rest SD 9.78 ± 6.50.
Correlation between the groups showed highly significant difference for LF-DBP in orthostasis (p <0.00067).
Conclusion: Significantly lower values of LF-DBP were registered in the group with type 2 diabetes, which
represents the "failure" of sympathetic in orthostasis. It is common that patients with diabetes have a dominant
parasympathetic dysfunction.
Analyses revealed sympathetic dysfunction in patients with type 2 diabetes but not in subjects with type 1
diabetes.
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P016 Heart rate variability parameters as survival predictors in patients with renal failure on chronic
ambulatory peritoneal dialysis – 10 year follow up
Todic B1, Djokovic A1,2, Markovic R3, Todic Ivana2, Djuran P1, Hinic Sasa1, Zdravkovic M1,2, Milovanovic
B1,2, Krotin Mirjana2
1

Clinic of internal medicine, Department of cardiology, University Medical Center Bezanijska kosa
2
School of Medicine, University of Belgrade
3
Clinic of internal medicine, Department of nephrology, University Mediacal Center Zemun

Introduction: Patients with end stage renal disease have high mortality rate predominantly due to cardiovascular
complications. Autonomic dysfunction is one of the major causes of cardiovascular mortality and could be easily
assesed through heart rate variability (HRV) measurement.
Patients and methods: 31 patients on CAPD were included in this prospective study. Average length of renal
disease was 89.42±75.77 months and average duration of CAPD was 24.77±27.96 months. In all patient
transthoracic echocardiography was performed at baseline as well as HRV parameters measured through 24h ECG
analysis. Time domain measurements included the SD of all NN intervals(SDNN), SD of the averages of NN
intervals in all 5 min segments(SDANN), the square root of the mean of the sum of the squares of differences
between adjacent NN intervals (RMSSD). Triangular index(TI) was also obtained. Frequency domain variability with
spectral analysis included low frequency(LF), high frequency(HF) bands and LF/HF ratio. The endpoints in 10 year
follow up period were all-cause death and death due to cardiovascular disease. Survival was measured from the
time of the 24-h ambulatory ECG recording, not from the onset of CAPD.
Results: Diabetic patients had significantly higher mortality rate (93.8% compared to 66.7% non diabetics,
p=0.002). There was statistically significant difference between survivors and non survivors regarding values of
time domain measures. Frequency domaine measures did not have predictive power. Diabetes mellitus type 2
was significant predictor of survival as well as time domain HRV measures. Multivariate analysis showed that lower
values of HRV even with diabetes mellitus presented, have predictive power (SDNN, p=0.003, TI p=0.001).
Incidence of all cause and cardiovascular mortality was significantly higher in patients with lower HRV parameters.
Conclusion: Reduced HRV parameters in patients on CAPD are independent survival predictors considering all
cause mortality as well as cardiovascular mortality, even in diabetic patients.
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P017 RISK-PCI, GRACE and TIMI Scores in Acute Coronary Syndrome and Percutaneous Coronary
Intervention
Tamara Jakimov 1, Igor Mrdovic 2,3, Branka Filipovic 2,4, Sasa Hinic 1, Aleksandra Djokovic
Branislav Milovanovic 2,1, Miroslav Djordjevic 5, Marija Zdravkovic 1,2

1,2

,

1

4

Department of Cardiology, Clinical and Hospital Center „Bezanijska Kosa“, Belgrade, Serbia
2
Faculty of Medicine, University of Belgrade
3
Emergency Center, Clinical Center of Serbia, Belgrade, Serbia
Department of Gastroenterology, Clinical and Hospital Center „Bezanijska Kosa“, Belgrade, Serbia
5
Department of Surgery, Clinical and Hospital Center „Bezanijska Kosa“, Belgrade, Serbia

ABSTRACT
Background: Patients with acute coronary syndrome (ACS) need to be risk stratified to deliver the most
appropriate therapy. The GRACE and TIMI risk scores have penetrated contemporary guidelines with the former
most commonly used in clinical practice. However, ACS prediction models need to be re-evaluated in contemporary
practice with evolving diagnostic and treatment options and the increased availability of percutaneous coronary
intervention (PCI).
Aim: The comparison of the prognostic potential GRACE, TIMI and RISK – PCI scores of the risk, according to their
sensitivity and specificity.
Methods: Our investigation involved 200 patients with acute coronary syndrome who underwent percutaneous
coronary intervention, average age 62.3±10.8 years admitted to the hospital. 30-day major adverse cardiovascular
event (MACE) comprising urgent target-vessel revascularization (TVR) was the primary end point.
Results: In current research applied RISK – PCI was the only score that could point out towards the risk of the
new relevant ischemia which requires an urgent revascularization. The logistic regression outlined RISK – PCI score
as the important predictor for the urgent revascularization.
Conclusion: RISK – PCI is of possible implications in routine clinical practice, but requires more studies.
Key words: acute coronary syndrome; GRACE scoring system; RISK –PCI score; percutaneous coronary
intervention
INTRODUCTION
Patients with acute coronary syndrome (ACS) need to be risk stratified to deliver the most appropriate therapy.
The GRACE and TIMI risk scores have penetrated contemporary guidelines with the former most commonly used in
clinical practice.
Variations in clinical appearance and outcome among the patients with ACS have imposed the necessity for the
reliable method for the determination of the risk of adverse events in further treatment of ACS. Risk stratification is
a useful tool for planning to speed up the definitive decision about complete revascularization before discharge [1,
2].
Different scores are in use for the estimation of acute coronary syndrome outcome. Thrombolysis in myocardial
infarction score (TIMI) is utilized for evaluation of the adverse events during 14 days in non ST-segment elevation
myocardial infarction (NSTEMI) and mortality prediction during 30 days after the ST segment elevation myocardial
infarction (STEMI), and has been confirmed in the several studies [3 – 6]. Global registry for acute coronary events
(GRACE) has demonstrated its superiority for the assessment of the risk during hospitalization and six months
mortality [7].
A new risk score, in - hospital mortality for percutaneous coronary interventions (RISK – PCI) is used to predict
mortality and main adverse events such as non fatal reinfarction, death, cerebrovascular insult in 30 – days period
in patients with STEMI after PCI [8].
Aim of the study was to follow adverse cardiovascular incident, ischemia demands urgent revascularization, and
comparison of the prognostic potential GRACE, TIMI and RISK – PCI scores of the risk, according to their sensitivity
and specificity.
MATERIAL AND METHODS
Our investigation has involved 200 patients with acute coronary syndrome of both genders, 140 males and 60
females, average age 62.3±10.8 years admitted to a secondary hospital between May 2015 and December 2015.
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Investigated patients have been divided into two groups according to the clinical manifestations acute coronary
syndrome (ACS): group 1 STEMI, group 2 NSTE-ACS which comprised NSTEMI and unstable angina pectoris (UAP).
Demographic characteristics have been presented in Table 1. Clinical data, including previous medical history and
risk factors, were also documented.
Table 1. Demographic characteristics of examined population

ACS
Group

Age, years (X±SD)
Gender, male/female (n)

n=200
62.3 ± 10.8
140/60

Group 1
NSTE-ACS

Group 2
STEMI

NSTEMI
NAP
n=69
n=15
63.3 ± 10.4
55/29

n=116
61.4 ± 11.1
85/ 31

Patients with symptoms and signs compatible with ACS (acute chest pain or equivalent and/or elevated troponin
levels, and/or new ischemic electrocardiographic changes (ST-T changes or new left bundle branch block), and/or
images showing loss of viable myocardium or regional contractile abnormality) were included [9].
Exclusion criteria were: refusal to give consent for invasive treatment, active or recent internal bleeding, history of
bleeding after non-steroid anti-inflammatory agents, known bleeding diathesis, intracerebral mass or aneurysm,
intolerance or allergy to acetylsalicylates or clopidogrel, history of hypersensitivity to iodinated contrast media,
cardiogenic shock at admission, noncardiac conditions that could interfere with compliance with the protocol or
necessitate interruption of the treatment with thienopyridines, coexistent conditions associated with a limited life
expectancy at short term.
Revascularization was performed in all the patients in accordance with the applicable clinical practice guidelines for
PCI [10]. Before PCI, patients were administered anticoagulant therapy and loading dose of acetylsalicylates and
clopidogrel. All technical aspects, type of the stent and thromboaspiration were decided by the operator. Following
PCI, dual antiplatelet therapy was prescribed for 12 months.
30-day major adverse cardiovascular event (MACE) comprising urgent target-vessel revascularization (TVR) was
the primary end point. Target-vessel revascularization was defined as any repeat revascularization procedure in the
target coronary artery during hospitalization for the index events, during primary angioplasty, or during a deferred
elective procedure (ie, exclusive of TLR events) [11]. Planned staged PCI was not considered a repeat PCI. All
patients were followed in 30 – days period or until the death. No patient was lost to follow-up.
Following scores have been computed from the data previously acquired: TIMI, GRACE and RISK - PCI.
TIMI scoring system for NSTEMI and UAP involves age of the patients, risk factors for the atherosclerosis
(hypertension, dyslipidemia, diabetes mellitus, active smoking and heredity for coronary disease), diagnosed
coronary disease, use of acetylsalicylates in last seven days, two or more chest pain attacks in last 24 hours,
increased laboratory values of cardio - specific enzymes and ST segment deviation. Score of seven points
represents an important predictor for the development of the potentially adverse events: re - infarction, lethal
outcome and or new relevant ischemia which demands an urgent revascularization [12]. TIMI score for STEMI
involves age of the patients, systolic arterial pressure, Killip classification for the heart failure, body mass, anterior
myocardial infarction or left bundle brunch block, presence of diabetes mellitus or hypertension or angina pectoris
and the period between symptoms appearance and the beginning of treatment [13].
GRACE score upon admittance includes age of the patients, heart rate, systolic blood pressure, laboratory markers
(elevated cardiac markers, serum creatinin level) and ECG changes (ST deviation, asystoly) [7]. GRACE score upon
patient’s discharge includes age of the patients, aforementioned clinical signs and laboratory parameters, ST
depression in ECG, prior myocardial infarction and intrahospital percutaneous coronary intervention (PCI) [14]. The
GRACE ACS risk calculators are available online [15].
RISK –PCI score involves twelve variables: age of the patients, prior myocardial infarction (MI), anterior localization
of MI, acute brunch block and complete AV block, laboratory findings (number of leucocytes, glycaemia, creatinine
clearance), echocardiography variable ejection fraction (EF) of the left ventricle, angiographic assessment of the
diameter of infraction blamed coronary artery, and its TIMI flow, before and after intervention. Total score ranges
from 0 to 20. The patients with 5 – 6.5 score have high risk [8].
All the subjects were acquainted in detail with the study procedure and they all signed a written consent. The
study was approved by the Ethic Committee of Clinical and Hospital Center “Bezanijska Kosa”.
Statistical analysis
Statistical analysis was performed with a commercially available statistical software program (SPSS 13.0, Inc,
Chicago Il, US). Besides usual parameters of central tendency (descriptive statistics: mean, standard deviation
[SD]). Student t-test has been applied to evaluate differences between two related samples. For the nonparametric
data analysis has been performed by Mann Whitney test, receiver operating characteristic (ROC) curve, univariate
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and multivariate logistic regression analysis. The discrimination of the model was analyzed by calculating the area
under the receiver operating characteristic curve (AUC or c-statistic), which represented the accuracy of each value
in discriminating high to low risk for adverse events patients. It was classiﬁed as ‘good’ if AUC ≥0.70, and
‘inadequate’ if AUC <0.70 [16]. Calibration was evaluated by the Hosmer-Lemeshow goodness-of-ﬁt test. Entire
testing was performed on 95% probability level.
RESULTS
The investigation has been conducted on 200 patients with acute coronary syndrome, out of which STEMI has
been notified in 116 patients (58%), NSTEMI has been assessed in 69 individuals (34.5%), and UAP has been
revealed in 15 (7.5%) patients. Baseline characteristics were presented in table 2.
Table 2. Baseline characteristics of the study population for the clinical scores
n
NSTEMI / UAP
ACS n (%)
STEMI n (%)
(%)
Risk factors n (%)
40 (20.0)
25 (29.8)
15 (12.9)
Prior MI
151 (75.5)
76 (90.5)
75 (64.6)
Prior AP
Prior CHF
39 (19.5)
26 (31.0)
13 (11.2)
Anterior MI
57 (28.5)
23 (27.4)
34 (29.3)
Dyslipidemia
174 (87.0)
74 (88.1)
100 (86.2)
More than three standard risk
140 (70.0)
66 (78.6)
74 (63.8)
factors
Hypertension
130 (65)
63(75)
67(57.8)
Diabetes mellitus
26 (13)
10(11.9)
16(13.8)
Current smoking
112(56)
41(48.8)
70(60.3)
Clinical characteristics n (%), mean ±SD (interquartile range)
KILLIP I
156 (78.0)
62 (73.8)
KILLIP II
41 (20.5)
20 (23.8)
KILLIP III
3 (1.5)
2 (2.4)
Asystoly
5 (2.5)
0 (0.0)
ST elevation
116 (58.0)
0 (0.0)
ST depression
117 (58.5)
55 (65.5)
AVB III
4 (2.0)
0 (0.0)
ABB
10 (5.0)
3 (3.6)
Heart rate (bpm)
SBP (mmHg)
LVEF %

80.0
(40.0-300.0)
140.0
(0.0-220.0)
45.0 (5.0-66.0)

80.0
120.0)

94 (81.0)
21 (18.1)
1 (0.9)
5 (4.3)
116 (100)
62 (53.4)
4 (3.4)
7 (6.0)

(47.0- 78.5
(40.0-300.0)

153. 1 ± 29.1
45.0 (15.0-65.0)

135.0
(0.0-220.0)
45.0(5.0-66.0)

Laboratory results mean ±SD (interquartile range)
9.9 (4.4-28.9)
9.5 (4.4-22.5)
10.4 (4,7-28,9)
Leucocytes (x 10-9/L)
7.7 (3.6-53.6)
7.2 (4.1-23.0)
8.2 (3.6-53.6)
Glycaemia (mmol/L)
104.0
(56.4103.9
106 ± 19.8
Creatinine (mmol/L)
148.8)
(56.4-1488.0)
69.9
66.0
(29.8- 71.8
CC (ml/min)
(29.8-171.9)
138.3)
(30.9-171.9)
Positive troponin (µg/L)
0.8 (0.0-50.0)
0.5 (0.0-11.2)
1.6(0.0-50.0)
Angiographic findings n(%)
24 (12.0)
11 (13.1)
13 (11.2)
Diameter of IA. ≤2,5mm
78 (39.0)
13 (15.5)
65 (56.0)
TIMI flow before PCI=0
63 (31.5)
32 (38.1)
31 (26.7)
TIMI flow after PCI<3
PCI n (%)
122 (61.0)
34 (40.5)
88 (75.9)
Abbreviations used: MI – myocardial infarction; AP – angina pectoris, CHF – congestive heart failure; AVB III –
atrioventricular block grade III; ABB – acute branch block; SBP – systolic blood pressure; bpm – beats per minute;
CC – clearance of creatinine, IA – infarction blamed coronary artery; CABG – coronary artery bypass grafting
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Incidence of Clinical Events
During the 30 – days follow up period, following incidence occurred 27 urgent myocardial revascularizations
(13.5%), and one hundred twenty two patients underwent in - hospital urgent revascularizations (61%).
Risk Model Calibration and Discrimination
In current research applied RISK - PCI was the only score that could point out towards the risk of the new relevant
ischemia which requires an urgent revascularization (AUC = 0.73; 95% CI 1.119-1.528; p<0.001; fig. 3).
Fig. 3. ROC curves showing the discriminative ability of the RISK-PCI algorithm for the prediction of
TVR in 30 – days period. Blue line – RISK – PCI score.

TIMI score did not show any statistical significance in 30 – days prediction of the repeated urgent myocardial
revascularization (0.54; 95% CI 0.882-1.327). GRACE score upon admittance and discharge also showed poor
results (0.57; 95% CI 0.994-1.013; 0.56; 95%CI 0.994-1.020) .
The Hosmer-Lemeshow p-values for all subgroups were > 0.05, suggesting a good model fit (table 3).
Table 3. Hosmer-Lemeshow modified chi square test
TVR
Score
2
p
RISK-PCI
7.709
>0,05
GRACE upon admittance
4.549
>0,05
GRACE upon discharge
8.348
>0,05
TIMI
1.306
>0,05
The logistic regression outlined RISK – PCI score as the important predictor for the urgent revascularization . TIMI
score and GRACE score remained without statistical impact (table 4).
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Table 4. Univariante logistic regression for acute coronary syndrome – 30 - days
Log.
GRACE
GRACE
Outcome
regres.
RISK - PCI
upon admittance
upon discharge
TIMI
Univariante
TVR
(n=27)

p

0.001

>0.05

>0.05

>0.05

RR

1.307

1.006

1.007

1.082

1.119-1.528

0.994-1.013

0.994-1.020

0.882-1.327

95% CI

DISCUSSION
The present study is the first to compare different clinical scores, GRACE, TIMI and newly introduced RISK – PCI,
in order to evaluate which one is the best predictor for the eventual adverse cardiovascular outcome in the one
month follow-up period [2, 7, 8, 11]. Various clinical factors influence the definitive value of all the scores: score
variables, period of the score evaluation, population of the patients involved and analyzed adverse cardiovascular
outcomes. TIMI score has been based upon clinical studies on the selected populations of the patients with the low
comorbidity rates and does not always reflect the reality in clinical practice. Unlike TIMI, GRACE score has been
derived out of the Global Registry of Acute Coronary Syndrome, based on the wider sample of the unselected
population [17], which promotes it as more reliable for the routine clinical use.
Several international reports have compared GRACE score with the TIMI score, showing that the GRACE score is a
better predictor of clinical outcome than the TIMI score [18, 19]. According to our results, TIMI score has been
outlined as the clinical scoring system with the worse predictive potential, probably according to the relatively small
number of the accounted parameters. [20, 21]. Nevertheless, TIMI has appeared to be useful for the quick
evaluation of the patients with ACS during the admittance in the emergency service [22]. The GRACE risk score
had the highest prognostic accuracy for long-term mortality at each observed time point. The GRACE risk score is
unique, as it is based on a large registry of patients across the entire spectrum of coronary syndromes, and is
designed for the prognosis of all-cause mortality at six months [14, 23]. Furthermore, GRACE appears to be the
most suitable for the prediction for a longer follow-up period, according to Littnerova et al. [23].
In the current study, RISK – PCI has shown a good discriminative potential regarding the patient stratifications
into the low and high risk groups, and also a good prognostic value for the adverse cardiovascular event, relevant
ischemia necessary to be urgently re-vascularized in 30 – days follow up period. The high-risk patients might also
be candidates for complete revascularization before discharge from hospital [8]. RISK – PCI had the best predictive
value for the MACE estimation, with a good discriminative ability, which is not surprising considering that RISK –
PCI has from the beginning been designed for MACE anticipation. On the other hand, GRACE was not firstly meant
for MACE estimation, but gradually it was used for the foresight of the other adverse incidents during in-hospital
stay, such as reinfarction, arrhythmias, acute congestive heart failure, shock, cerebrovascular incidents, etc. [24,
25].
Prognostic information based exclusively on the ECG changes and cardiac markers are insufficient, because ECG
changes have high specificity but low sensitivity for the myocardial ischemia. Furthermore, prognostic potential of
the cardiac markers is attenuated due to the period of latency between the moment of myocardial myocytes
necrosis and subsequent entrance of the markers into the circulation. Therefore, in emergency room, risk indexes
are more favorable for the prognosis, compared to ECG finding and troponin concentration [26, 27].
In recent studies, acute branch block [28, 29], post interventional TIMI flow through the infarction affected artery
[30, 31], left ventricle ejection fraction [30, 32], anterior localization of the acute myocardial infarction [33], renal
insufficiency [34], age [31, 32, 35] were emphasized as good MACE predictors. All mentioned variables are
comprised in RISK – PCI score and this fact probably increases predictive accuracy of this newly introduced score.
Number of leucocytes upon admittance is making the crucial difference between RISK – PCI and other scores
(GRACE, TIMI), because their increased number positively correlates with lower subepicardial flow, frequent left
chamber remodeling, congestive heart failure and fatal outcome [36]. Angiographic parameters are omitted in
GRACE score upon admittance and TIMI score, while GRACE upon discharge considers only two similar variables
(prior myocardial infarction and eventual performance of the percutaneous coronary intervention) [37]. In RISK –
PCI score, the angiographic assessment of the diameter of infraction blamed coronary artery, and its TIMI flow,
are considered as a factor for the overall evaluation of the patients condition and subsequent selection by the
seriousness of the symptoms.
Multivariate logistic regression outlined RISK – PCI as an independent predictor of urgent revascularization after 30
– days follow – up period.
Limitations of the study
The possible limitations of the study were the model of investigation – the retrospective study, single – center
study provided in only one health center.
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In consistence with the widely accepted risk models for primary PCI, patients with cardiogenic shock at
presentation were excluded from the trial. These patients by definition fall in the highest risk category and their
treatment differs from the overall primary PCI population in terms of the time window for revascularization (no
time limit) and the extent of revascularization (complete revascularization recommended).
In conclusion, although it is not possible to make a definitive judgment about RISK - PCI score after one study, the
first results have shown that RISK - PCI could be applied in routine clinical practice, on the first place because it
involves palette of twelve various parameters, clinical, laboratory, angiography and echocardiography. According to
our result, this index expressed the best sensitivity for the prognosis of the outcome in 30-days follow up period
after percutaneous coronary intervention in patients who had acute coronary syndrome.
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P018 ”Electrical storm” in everyday medical practice – case report
Vladan Mudrenović, Hinić Saša, Đoković Aleksandra, Šarić Jelena, Bisenić Vesna, Ninković Nebojša, Đuran Predrag,
Todić Branislava, Jakimov Tamara, Antić Gorana, Đorđević Sanja, Klašnja Slobodan, Gavrilović Jelena, Miroslav
Đorđević, Milovanović Branislav, Zdravković Marija
University Medical Hospital Center “Bezanijska kosa” – School of medicine, University of Belgrade, Belgrade, Serbia
“Electrical storm” is a life-threatening syndrome, characterized by electrical instability of the ventricular
myocardium, which manifests throughout repeated episodes of ventricular tachyarrhythmia over a short period of
time. In patients with implanted cardioverter defibrillator, electrical storm is defined as the occurrence of three or
more ventricular tachycardia within 24 hours which are terminated by an adequately delivered DC shock, and of
which 83% occur within the first hour from the first episode
A 73 year old patient was admitted for repeated activations of the ICD device and with signs of acute heart failure.
The analysis of pacemaker recordings determined the existence of 60 polymorphic tachycardia episodes terminated
by DC shocks. ICD was implanted in primary prevention of sudden cardiac death. Anamnestically the patient is
suffering of severe dilated ischemic cardiomyopathy and coexisting severe valvular disease, EF is estimated at 1015%. He is being treated for, among other things, post procedural hypopituitarism after pituitary tumor surgery, on
regular hormone replacement therapy. Laboratory results showed hypokalemia which later proved to be the cause
of the electrical storm. Hormonal status was normal.
According to the "MADIT 2" study, which dealt with the assessment of the effect of implantation of ICD devices on
the survival rate of the patients suffering from reduced ejection fraction i.e. the assessment of the risk of life
threatening ventricular arrhythmias, the incidence of electrical storm is about 4%, on average appearing about 11
months from ICD device implantation. On the other hand, the “AVID” study, which basically compares two
strategies for treatment of fatal ventricular arrhythmia - medication and implantation of ICD devices, reports the
frequency of occurrence of 20% with an average of about 9.2 months.
The pathophysiological basis of the ventricular arrhythmia, which leads to the formation of an electrical storm, can
be anticipated based on the morphology of the arrhythmia itself. The most common known triggers of ventricular
arrhythmia are acute myocardial ischemia, electrolyte imbalance of cations involved in the homeostasis of the
action potential, acute decompensation of chronic heart failure and proarrhythmogenic drugs. The degree of
hemodynamic stability correlates with the function of the left ventricle, the (non)existence of heart failure, the rate
of decline of atrioventricular synchrony and patterns of ventricular activity. The basic therapy principle are based
on suppressing the acute phase of an electrical storm, and then switching the focus to the optimization of the
heart failure treatment, possible revascularization and prevention of future episodes of ventricular arrhythmias.
From the pharmacological point of view, "OPTIC" study showed that the combination of amiodarone and betablockers are the drug of choice for the electrical stabilization of the myocardium. Non-pharmacological approach is
focused on the management of acute ischemia, optimal programming of ICD devices and radiofrequency ablation
of arrhythmias which are resistant to therapy or that are without a reversible shutter.
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P019 The importance of brain-axle tube in pathogenesis and clinical manifestations of functional
dyspepsia
M.Brankovic, I.D.Jovanovic, M.Cvetkovic, N.Milinic
University Medical Hospital Center “Bezanijska kosa” – School of medicine, University of Belgrade, Belgrade, Serbia
Gastrointestinal functional disorders are functional dyspepsia (FD) and irritable bowel syndrome. FD is a clinical
syndrome defined as chronic or periodic pain or discomfort of unknown origin in the upper abdomen.
Pathophysiological mechanisms responsible for the FD are not fully understood, but new ideas concerning the
pathophysiology and significance in relation to the pathophysiology of the symptoms appear. In particular, there is
growing interest in changes in the motility of the stomach, which refers to the adaptation of the stomach to a meal
and emptying of the stomach and the visceral sensations in FD.
Possible factors that could participate in the formation of the FD are: neurohormoral connections, ie the connection
between the CNS and the enteric nervous system, visceral hypersensitivity to gastric acid or mechanical flatulence,
acute gastrointestinal infections including Helicobacter pylori infection, and psychosocial comorbidity and stress.
The latest Researches suggest collusion between the intestinal microbiota and the CNS in the development of FD
and iritabilnig bowel syndrome.
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