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Brain-Heart Interactions in Long-Term Recordings of Epileptic Patients: Proof-of-Principle Application of
Segmented Convergent Cross Mapping
Karin Schiecke, Lutz Leistritz and Leon lasemidis

Synergistic and Redundant Brain-Heart Information in Patients with Focal Epilepsy
Riccardo Pernice, Ivan Kotiuchyi, Anton Popov, Volodymyr Kharytonov, Alessandro Busacca, Daniele Marinazzo
and Luca Faes

Model-Based Transfer Entropy Analysis of Brain-Body Interactions with Penalized regression techniques
Yuri Antonacci, Laura Astolfi, Alessandro Busacca, Riccardo Pernice, Giandomenico Nollo and Luca Faes

Infroducing brain-heart crosstalks information in clinical decision support systems for TBI patients,
through ICM+
Giovanna Maria Dimitri, Erta Beqiri, Michal M. Placek, Marek Czosnyka, Ari Ercole, Peter Smielewski and Pietro Lio'

Characterizing Functional Directional Brain-Heart Interplay in Subclinical Depression (Dysphoria): a
Preliminary Study using EEG and HRV
Vincenzo Catrambone, Simone Messerotti Benvenuti, Daniela Palomba, Claudio Gentili and Gaetano Valenza

Different antipsychotics and their influence on central-cardiorespiratory network pathways in paranoid
schizophrenia
Steffen Schulz, Karl-Juergen Baer, Jens Haueisen and Andreas Voss
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The Strange Cerebrovascular Windkessel: a Simplified Model
Giuseppe Baselli, Maria Marcella Lagana

Induced respiratory variability in arterial blood pressure lowers cerebral blood flow in healthy humans
Nathalie L. Holme, Maria Skytioti, Signe Savik and Maja Elstad

Plateau Waves of Intracranial Pressure and Autonomic Stress Analysis
Celestino Amado, Celeste Dias, Rute Almeida and Ana Paula Rocha

Modeling the role of cerebral arterial pulsation and cell swelling in molecular transport
Dmitry Postnov and Eugene Postnikov

Strength and latency of mean cerebral blood flow velocity and mean arterial pressure coupling
during propofol general anesthesia in subjects undergoing coronary artery bypass graft

Viasta Bari, Emanuele Vaini, Angela Fantinato, Beatrice Cairo, Beatrice De Maria, Valeria Pistuddi, Marco Ranucci
and Alberto Porta

Effects of Catechin on cerebral arteriole vasomotion in spontaneously hypertensive rats
Dominga Lapi, Maurizio Varanini, Rossana Scuri and Antonio Colantuoni
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Selection of blood pressure signal for baroreflex analysis
Jana Krohova, Barbora Czippelova, Zuzana Turianikova, Radovan Wiszt, Nikoleta Mazgutova, Luca Faes and
Michal Javorka

Spontaneous Baroreflex Sensitivity: Sequence Method Estimate at Rest is Highly Correlated to Heart
Rate Variability
Niels Wessel, Andrej Gapelyuk, Jan F. Kraemer, Karsten Berg and Jdrgen Kurths

Redundancy and synergy in interactions among basic cardiovascular oscillations
Michal Javorka, Jana Krohova, Barbora Czippelova, Zuzana Turianikova, Radovan Wiszt, Nikoleta Mazgutova
and Luca Faes

Postoperative Modifications of Cardiovascular Control and Baroreflex Sensitivity in  Patients
Undergoing Surgical Aortic Valve Replacement

Emanuele Vaini, Viasta Bari, Angela Fantinato, Beatrice Cairo, Beatrice De Maria, Valeria Pistuddi, Marco Ranucci
and Alberto Porta

Estimation of Time Characteristics of Baroreflex Resetting During Orthostatic Stress
Anafoly Borovik, Viadimir Negulayev, Olga Tarasova and Olga Vinogradova

Influence of short-term oscillations on the PTT-SBP relationship
Marco Di Rienzo and Zeynep Isilay

COMPLEXITY AND NONUNEARILY: MILISCALE AND ERACIALANALYSIS

Comparing Multiscale Estimators of the Degree of Multifractality by Detrended Fluctuation Analysis
Paolo Castiglioni and Andrea Faini

Long-range cross-correlation between heart rate and physical activity in daily life
Akio Nakata, Miki Kaneko, Taiki Shigematsu, Naoko Evans and Ken Kiyono

Autonomic influences on Heart rate variability Self-organized criticality: Insights of Zipf's law
Jacques-Olivier Fortrat and Guillaume Ravé

Vector Autoregressive Fractionally Integrated Models to Assess Multiscale Complexity in
Cardiovascular and Respiratory Time Series

Aurora Martins, Celestino Amado, Ana Paula Rocha, Maria Eduarda Silva, Riccardo Pernice, Michal Javorka and
Luca Faes

COMPLEXITY AND NONLINEARITY: ENTROPY ANALYSIS OF HEART RATE AND
CARDIOVASCULAR VARIABILITY

Analytical Formulation of Bubble Enfropy for Autoregressive Processes
Matteo Bodini, Massimo Rivolta, George Manis and Roberto Sassi

Iregularity Analysis of Sympathetic and Parasympathetic Activity Indices from HRV: A Pilot Study on
Postural Changes
Mimma Nardelli, Luca Citi, Riccardo Barbieri and Gaetano Valenza

On the Utility of Increasing the Number of Matches in Computing Sample Enfropy over Short
Cardiovascular Variability Series

Alberto Porta, José Valencia, Beatrice Cairo, Vlasta Bari, Emanuele Vaini, Beatrice De Maria, Franca Barbic and
Raffaello Furlan

The Relationship Between Nonlinear Heart Rate Variability and Echocardiographic Indices in Chagas
Disease

Luiz Eduardo Silva, Henrique Moreira, André Schmidt, Minna Romano, Helio Salgado, Rubens Fazan Jr and José
Marin-Neto
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Characterization of Atrial Fibrillation Episodes Using a Point Process Model
Alba Martin Yebra, Mikael Henriksson, Jakob Rasmussen and Leif S6rnmo

Characterization of impaired repolarization by quantification of the QT delay in response to heart rate
changes from stress test recordings
Cristina Pérez, Esther Pueyo, Juan Pablo Martinez and Pablo Laguna

Discrimination Amongst Various Degrees of Left Ventricular Ejection Fraction in CAD Patients Using
Circadian Heart Rate Variability Features
Mohanad Alkhodari, Herbert Jelinek, Naoufel Werghi, Leontios Hadjileontiadis and Ahsan Khandoker

Peripheral Arterial Tonometry Used to Distinguish Central And Obstructive Sleep Apnea Events
Thomas Penzel, Ingo Fietze, Martin Glos, Natalia Belozerova and Giora Pillar

Analyzing Transitions in Anesthesia by Multimodal Characterization of Autonomic State
Sandya Subramanian, Riccardo Barbieri, Patrick Purdon and Emery Brown

Interaction of heart rnythm and repolarization of the ventricles in the long QT syndrome
Mateusz Ozimek, Rafat Baranowski and Jan Zebrowski

CARDIOVASCULAR REGULATION AND CARDIORESPIRATORY COUPLING
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Partial InNformation Decomposition in the Frequency Domain: Application to Confrol Mechanisms of
Heart Rate Variability at Rest and During Postural Stress
Davide Nuzzi, Daniele Marinazzo, Michal Javorka, Luca Faes and Sebastiano Stramaglia

Nocturnal Frequency Instability of Respiratory Sinus Arrhythmia in Heart Failure
Junichiro Hayano, Eiichi Watanabe, Haruhito Tanaka, Norihiro Ueda and Emi Yuda

Information-Theoretic Analysis of Cardiorespiratory Interactions During Apneic Events in Sleep
Ivan Lazi¢, Tatjana Loncar-Turukalo and Luca Faes

Effects of Inspiratory Muscle Training and Postural Challenge on Cardiorespiratory Coupling in
Amateur Athletes

Beatrice Cairo, Raphael Martins de Abreu, Viasta Bari, Beatrice De Maria, Emanuele Vaini, Patricia Rehder-
Santos, Camila Sakaguchi, Claudio Silva, Etore Signini, Aparecida Catai and Alberto Porta

Frequency-Dependent Effects of Exhalatory-Gated Transcutaneous Vagus Nerve Stimulafion on
Cardiac Autonomic Regulation in Hypertension

Rachel Staley, Jessica Stowell, Ronald G. Garcia, Roberta Sclocco, Harrison Fisher, Vitaly Napadow, Jill Goldstein
and Riccardo Barbieri

Wavelet Phase Coherence Analysis of Cardiovascular and Respiratory Oscillations in Human
Arina Tankanag, Andrey Grinevich, Irina Tikhonova and Nikolay Chemeris
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Effect of a Cool Classroom Microclimate on Symbolic Indexes of Cardiac Autonomic Confrol and
Cognitive Performances in Undergraduate Students

Franca Barbic, Maura Minonzio, Beatrice Cairo, Luca Cerina, Dana Shiffer, Stefano Rigo, Emanuele Nappi,
Andrea Bisoglio, Paolo Verzeletti, Fabio Badilini, Martino Vaglio, Marco Santambrogio, Roberto Gatti, Alberto
Porta, Franca Dipaola and Raffaello Furlan

Heart rate variability biomarkers of leucine-rich repeat kinase 2-associated Parkinson's disease
Claudia Carricarte Naranjo, Connie Marras, Naomi P. Visanji, David J. Cornforth, Lazaro Sanchez-Rodriguez, Birgitt
Schile, Samuel M. Goldman, Mario Estévez, Phyllis K. Stein, Anthony E. Lang, Andres Machado and Herbert F.
Jelinek

Effect heart rate variability biofeedback on autonomic function and functional connectivity of the
prefrontal cortex
Andy Schumann, Stefanie K&hler, Feliberto de la Cruz, Lisa Brotte and Karl-JUrgen Bar

Enfropy-Based Detection of Complexity and Nonlinearity in Short-Term Heart Period Variability under
different Physiopathological States
Luca Faes, Riccardo Pernice and Giandomenico Nollo

Pilot study on music-heart entrainment in a pianist during a live performance
Laura Sebastiani, Massimo Magrini, Paolo Orsini, Francesca Mastorci, Alessandro Pingitore and Paolo Paradisi

ARTIFICIAL INTELLIGENCE FOR CARDIAC DATA
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The role of waveform monitoring in Sepsis identification within the firsthour of Intensive Care Unit stay
Maximiliano Mollura, Giulio Mantoan, Stefano Romano, Li-Wei Lehman, Roger Mark and Riccardo Barbieri

Signal to Image to Classification: Transfer Learning for ECG
Jenny Venton, Philip Aston, Nadia Smith and Peter Harris

Detection of abnormal phonocardiograms through the Mel-frequency ceptrum and convolutional
neural networks
Andrea Duggento, Allegra Conti, Maria Guerrisi and Nicola Toschi

Feasibility of Machine Learning applied to Poincaré Plot Analysis on Patients with CHF
Carlo Ricciardi, Leandro Donisi, Giuseppe Cesarelli, Gaetano Pagano, Armando Coccia and Gianni D’addio
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Entropy characteristics of heart rate wavelet multiscale components in epileptic children before
and after seizures
Anton Popov, Luca Faes, Ivan Kotiuchyi, Riccardo Pernice and Volodymyr Kharytonov

Multichannel Complexity Index Analysis for Cardiovascular Dynamics associated with a Dream
Recall

Mimma Nardelli, Ugo Faraguna, Giulia Grandi, Rosa Maria Bruno, Enzo Pasquale Scilingo and Gaetano
Valenza

The Influence of the Length of Cardiac Interval Series on Three Different Symbolic Dynamics
Approaches
Rubens Fazan Jr, Carlos Silva and Luiz Eduardo Silva

Permutation entropy of the heart rate reveals the difference in moral judgment of actions and
omissions
Karina Arutyunova, Anastasiia Bakhchina, Irina Sozinova and Yuri Alexandrov

Asymmetry of Cardiac Interbeat Intervals in Heart Failure
Mirjana Platisa, Nikola Radovanovié¢, Aleksandar Kalauzi, Goran Milasinovi¢ and Sinisa Paviovié¢

Wavelet-based Multifractal Analysis of Heartbeat Dynamics: Non-Gaussian Expansion vs.

Cumulants
Vincenzo Catrambone, Herwig Wendt, Riccardo Barbieri, Patrice Abry and Gaefano Valenza

Investigating complex cardiovascular dynamics during hedonic olfactory elicitation
Mimma Nardelli, Antonio Lanata, Fabio di Francesco and Enzo Pasquale Scilingo

Evaluation of the ECG Derived Respiration in the Presence of Iregular Heart Beats
John Fredy Morales Tellez, Rik Willems, Sabine van Huffel and Carolina Varon

Multiscale Eigen Analysis on EEG and Heartbeat Dynamics: a Pilot study
Vincenzo Catrambone, Patrice Abry, Gaetano Valenza, Herwig Wendt, Gustavo Didier and Riccardo
Barbieri

Efficacy of Frequency Domain Parameters applied onto ultra-short ECG Recordings in the Diagnosis of
Definite Cardiac Autonomic Neuropathy — Comparing Lomb-Scargle-Periodogram and Fast-Fourier-
Transform

Dominik Wehler, Herbert F. Jelinek, Niels Wessel, Jan F. Krdmer and Thomas Penzel

Factor analysis of heart rate variability in healthy people
Danuta Makowiec and Joanna Wdowczyk

Classifying human motor imagery abilities from heart rate variability analysis: a preliminary study
Antonio Lanata, Laura Sebastiani, Stefano Di Modica, Enzo Pasquale Scilingo and Alberto Greco

Vascular dysfunction and autonomic failure are associated in a porcine model of septic shock and
resuscitation
Marta Carrara, Antoine Herpain, Giuseppe Baselli and Manuela Ferrario

The Effectiveness of Paced Breathing versus Game-Biofeedback on Heart Rate Variability: An
Observational Study
Hanna B&ckeler, David Cornforth, Jon Drummond, Lynda Olling and Herbert F. Jelinek

Long-term power spectral analysis in angioedema: proposal of a translational approach
Francesca Perego, Beatrice De Maria, Azzurra Cesoni Marcelli, Valeria De Grazia, Alberto Porta, Lorenza
Chiara Zingale and Laura Adelaide Dalla Vecchia

Temperature effects and correlation analysis in cardiac tissue
Alessandro Loppini, Alessio Gizzi, Christian Cherubini, Flavio H Fenton and Simonetta Filippi

Effects of Smoking on HR Circadian Rhythm in Hypertensive and Non Hypertensive Subjects
Giulia Silveri, Lorenzo Pascazio and Agostino Accardo
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Changes of heart rate variability during exercise
Denis Mongin, Clovis Chabert, Manuel Gomez Extremera, Olivier Hue, Delphine Sophie Courvoisier, Pedro
Carpena and Pedro Angel Bernaola Galvdn

The application of persistent homology in the analysis of heart rate variability
Grzegorz Graff, Beata Graff, Grzegorz Jabtoriski and Krzysztof Narkiewicz

Altered Autonomic Response in Patients with Persistent Postural-Perceptual Dizziness during Simulated
Vertical Self-Motion
Nicola Toschi, lole Indovina, Roberta Riccelli, Gaetano Valenza, Luca Passamonti and Riccardo Barbieri

Phenomapping Doxorubicin-induced Cardiomyopathy
Dragana Bajic, Viadislav Pajovic, Marija Matic, Marko Vasic, Olivera Sarenac and Nina Japundzic-Zigon

Causal and Non-Causal Frequency Domain Assessment of Spontaneous Baroreflex Sensitivity after
Myocardial Infarction
Laura Sparacino, Riccardo Pernice, Giandomenico Nollo and Luca Faes

Analysis of myogenic and respiratory oscillatory components in laser Doppler flowmetry pulse waveforms
Michele Sorelli and Leonardo Bocchi

Cardiovascular Dependency Structures: Transformation to Temporal Domain
Dragana Bajic, Tamara Skoric, Sanja Milutinovic-Smiljanic and Nina Japundzic-Zigon

Effects of Respiratory-Gated Auricular Vagal Afferent Nerve Stimulation (RAVANS) in Hypertensive
Patients during a Hand-Grip Task

Irene Fidone, Ronald G. Garcia, Roberta Sclocco, Harris Fisher, Jessica Stowell, Vitaly Napadow and
Riccardo Barbieri

A preliminary study on parasympathetic-sympathetic interaction through the analysis of heart rate
variability and electrodermal activity

Alejandro Luis Callara, Laura Sebastiani, Enrica Laura Santarcangelo, Shadi Ghiasi, Elisabetta Fratini,
Anfonio Lanata, Nicola Vanello, Enzo Pasquale Scilingo and Alberto Greco

Simulation of the Effect of AC stimulation on Atrioventricular Node with Nonlinear Model
Maxim Ryzhii and Elena Ryzhii

Do Respiratory Sinus Arrhythmia and Respiratory Phase Durations Impact Heart Rate Variability
Asymmetry in Healthy Subjects?

Beafrice De Maria, Laura Adelaide Dalla Vecchia, Monica Parati, Francesca Perego, Beatrice Cairo,
Emanuele Vaini, Viasta Bari and Alberto Porta

Mathematical modelling of Caenorhabditis elegans neurons: the case of RMD

Martina Nicoletti, Alessandro Loppini, Letizia Chiodo, Viola Folli, Giancarlo Ruocco and Simonetta Filippi

Investigating Neural Correlations — an Approach to Measure Concurrent Firing Activity
Gorana Mijatovic, Tatjana Loncar-Turukalo and Nebojsa Bozanic

Subjects with different hypnotizability scores exhibit different heartbeat-evoked potentials during
sleep

Lucia Billeci, Ugo Faraguna, Laura Sebastiani, Paola D’ Ascanio, Lorenzo Bachi, Enrica Laura Sanfarcangelo
and Maurizio Varanini

Cardiovascular Autonomic Control during Respiratory Paced Hypnosis
Maura Minonzio, Enrico Brunetta, Dana Shiffer, Diego Lopane, Chiara Poggio, Marco Folci, Franca Dipaola,
Chiara Margotti, Beatrice Cairo, Alberto Porta, Raffaello Furlan and Franca Barbic

Study of the evolution of the anaesthesia indices gCON and gNOX during natural sleep
Joana Canellas, Erik Weber Jensen, Umberto Melia, Anais Espinoso, Carmen Gonzdlez and Pedro Gambus

Quantification of Acceleration and Deceleration Capacities in Late Fetal Growth Restriction
Nicolo Pini, Maristella Lucchini, Marta Campanile, Massimo W. Rivolta, Giovanni Magenes and Maria G.
Signorini
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From Darwin to Monitoring the Fetal Development — a Multi-Score using Universal Signal

Categories
Dirk Hoyer, Alexander Schmidt, Kathleen Gustafson and Uwe Schneider

Non-invasive foetal ECG signal quality assessment by experts and non-experts
Jonas WeiB, Hagen Malberg and Martin Schmidt

Multidimensional autonomic nervous system profiles relate to psychiatric disturbances, emotion
and personality
Nicola Toschi, Andrea Duggenfo, Maria Guerrisi and Luca Passamonti

Real vs. Immersive Virtual Emotional Museum Experience: a Heart Rate Variability Analysis during
a Free Exploration Task

Javier Marin-Morales, Juan Luis Higuera-Trujillo, Carmen Llinares, Jaime Guixeres, Mariano Alcaniz and
Gaetano Valenza

Color Spaces and Regions of Interest in Camera-Based Heart Rate Estimation
Hannes Ernst, Matthieu Scherpf, Hagen Malberg and Martin Schmidt

Analysis of physiological and non-contact signals for the assessment of emotional components
in consumer preference
Rita Laureanti, Riccardo Barbieri, Luca Cerina and Luca Mainardi

Simulation of Propagated Vascular Responses at the Vascular Bifurcation
Andrey Yu. Verisokin, Darya V. Verveyko and Dmitry E. Postnov

Algorithm for Randomized Vascular Network Topology Construction
Darya V. Verveyko, Andrey Yu. Verisokin and Dmifry E. Postnov

Towards Disentangling the Contribution of Different Pathways for the Regulation of Cardiac
Activity: A Pilot Study

Shadi Ghiasi, Alberto Greco, Luca Faes, Michal Javorka, Riccardo Barbieri, Enzo Pasquale Scilingo and
Gaetano Valenza

Silicon Central Pattern Generator Model of Cardiac Contraction Behavior
Kamal J. Abu-Hassan, Joseph D. Taylor, Joanne J. A. van Bavel, Marc A. Vos and Alain Nogaret

Instantaneous Brain-to-Heart Information Transfer using Inhomogeneous Point-Process models: a
Pilot study
Alireza Talebi, Vincenzo Catrambone, Riccardo Barbieri and Gaetano Valenza

Directional Brain-Heart Interplay during Dreams: A Preliminary Study
Vincenzo Catrambone, Mimma Nardelli, Ugo Faraguna and Gaetano Valenza

The Role of EEG Electrical Reference for the Assessment of Brain-Heart Interplay: A Preliminary
Study
Diego Candia-Rivera, Vincenzo Catrambone and Gaetano Valenza

Machine Learning applied on Poincaré Analysis to discriminate different cardiac issues
Leandro Donisi, Carlo Ricciardi, Giuseppe Cesarell, Gaetano Pagano, Federica Amitrano and Gianni
D’Addio

Classification of HRV using Long Short-Term Memory Networks
Argentina Leite, Maria Eduarda Silva and Ana Paula Rocha

The data-based model of interaction between the respiratory and cardiovascular systems
Dorota Wejer, Beata Graff, Krzysztof Narkiewicz and Danuta Makowiec
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Cardiorespiratory interactions during three different temperatures
Aihua Lin, llias Zilakos, Nora Ugland, Marian Berge Andersen, Tone Kristin Bergersen, Tomislav Stankovski,
Aneta Stefanovska and Maja Elstad

Cardiovascular Coupling during Postural Challenge in Athletes and Non-Athletes

Raphael Martins Abreu, Alberto Porta, Patricia Rehder-Santos, Camila Akemi Sakaguchi, Claudio Donisete
Silva, Etore Di Favari Signini, Juliana Milan-Mattos, Beatrice Cairo, Beatrice De Maria, Emanuele Vaini, Viasta
Bari and Aparecida Maria Catai

Heterogeneity of cutaneous blood flow respiratory -- related oscillations quantified via LSCI
wavelet decomposition
Mizeva Irina, Elena Potapova, Igor Kozlov, Viktor Dremin, Andrey Dunaev and Gennadii Krasnikov

Time-variability of cardiorespiratory interactions
Dushko Lukarski, Margarita Ginovska, Hristina Spasevska and Tomislav Stankovski

A Duggento, A. Conti, M. Guerrisi, N. Toschi
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