Pe3iomeTa Ha Hay4YyHUTe TpyAaoOBe
Ha
Dou. O-p Bacun bopucnasos TpankKkos, 4.M.
KnuHuka no Kapaunonorus,
Apxunbagem Cutn KnuHnk YMBAJ ToKyaa
3a nepuopa09.2021-09.2025



Pe3romMe Ha gucepTaumoHeH TpyA

TpankoB B. KateTbpHa abnaums npu npeacbpaHO MbXAEHE: NPoLeaYpPHU XapakTePUCTUKN
N pons Ha CTPYKTypuTe, N3sBABALLMN TpUrepHa akTMBHOCT BbB (hnbprnaTtopHust npouec.
Apxmnbagem Cutn Knnnnk Bonnnua Tokyaa, Codomsa 2021.

MpencwpagHoTo MbXaeHe (MM) ce nHMuMMpa oT 3annoBe Ha BUCOKOYECTOTHA aKTUBHOCT OT
6enogpobHute (BB) 1 apyrn TopakanHmn BeHn. MexaHnamuTe Ha nogabpkaHe Ha MM ce
obsicHABaT Han-0obpe oT poTopHaTta Teopus. KateTbpHaTa abnaums (KA) e yTBbpaeH
MeTOZA 3a NneyeHune, KaTo U3nons3eaHeTo Ha obua aHecTe3uns (OA) e YyecTa npakTuka.
HacTtoswara paboTa uenv ga npoy4v NnpouesypHUTE XapakTepucTukn 1 pesyntaTtu npu
nauuneHTn c NM, nekyBanu ¢ KA ¢ nnmn 6e3 OA n ga ussicHm ponsita Ha TpUrepHmuTe
CTPYKTYpM 3a nogabpxaHe Ha M. Pasrneganu ca 193 nauneHTn c MM, nekysaHm ¢
pagnocpekseHTHa (P®) abnauus. MNMauymeHTnTe ca pa3npeaeneHu B Tpy rpynu: rpyna 1
(N=108), npun konto KA e nposegeHa nog OA, rpyna 2 (N=59), npu kouto KA e npoBegeHa
cbe cegauus n rpyna 3 (N=26), npu komTo e npoBegeHa nHaykums Ha NM 3a
naeHTUdUKaUMa Ha TpurepHuTe CTpykTypu. NpoBeaeH e n YeCTOTeH aHanu3 Ha CUrHanu B
ycnosusaTta Ha NM. OnucaHu ca npouenypHUTe XapakTepUCTUKM U OTAanevYeHnTe
npoueaypHu pe3yntaTn n ca ngeHTuduunpaHm npeankTopute Ha npouenypHusa ycnex. MNpu
rpyna 1 ce yctaHoBsiBa CTaTUCTUYECKN 3HAYNMO NO-KpaTka obLia Npoab/MKUTENHOCT Ha
npoueaypara, No-KkpaTko PeHTreHOBO BpeMe, NO-HUCKa PeHTreHoBa Ao3a 1 No-Manbk 6pon
P® annukauuu npu no-kpaTko kymynatusHo P® Bpeme B cpaBHeHue ¢ rpyna 2. B rpyna 3 ce
yCTaHOBSABA, Ye TpUrepHa akTMBHOCT NposiBsiBa Han-4eCcTo nasarta ropHa bB v nasata
KapuHa. YeCTOTHUAT aHanu3 4eMOHCTPUPA 3HAYUM YECTOTEH rPadneEHT OT TpUrepHuTe
CTPYKTYpu KbM BB 1 ocTaHanaTa yacT oT npeacbpavaTa. YecToTHUMAT rpaaneHT

OeMOoHCTpupa gobpa BpemeBa CTabunHocT.
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Abstract The 2024 European Heart Rhythm Association (EHRA) Summit in Warsaw focused on the digital transformation of arrhythmia
management, convening over |30 stakeholders from academia, industry, and policy. This review summarizes the current state
(in 2025) and future directions of digital health in arrhythmia care, including remote monitoring (RM) of cardiac implantable
electronic devices (CIEDs), mobile health (mHealth), artificial intelligence (Al), and integration into the European Health
Data Space (EHDS). RM has become central to CIED follow-up, improving outcomes and reducing healthcare use.
However, challenges in reimbursement, workforce adaptation, and data interoperability persist. The absence of standardized
data exchange between device vendors and healthcare systems has led to initiatives like the World Forum on CIED follow-up
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to develop interoperability standards. mHealth tools, including apps and wearable devices, offer accurate arrhythmia detection
but face regulatory, digital literacy, and privacy barriers. The EHDS aims to enable cross-border data sharing for personalized
care and real-world research, though implementation must address ethical, legal, and infrastructural issues. Al shows promise in
prediction, monitoring, and data integration, but lacks standardized, transparent validation. The ESC-EHRA Atlas in Heart
Rhythm Disorders supports structured data collection to harmonize and benchmark care across Europe.

Overall, digital innovations, if coupled with regulatory alignment, interoperability standards, and equitable access, have the
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Abstract The ESC-EHRA Atlas on Heart Rhythm Disorders was developed to comprehensively map arrhythmia care across the
European Society of Cardiology (ESC) member countries. A survey of National Cardiac Societies, VWorking Groups, and
other EHRA partners in ESC member countries was conducted to gather data from 2023 or the most recently available
year on arrhythmia care organization and delivery. In total, 51 ESC member countries actively participated in the study,
with a survey completeness rate of 91%. The median number of hospitals performing EP or CIED procedures was 3.3
per million people. The annual median numbers of ablation procedures for heart rhythm disorders, atrial fibrillation, and
supraventricular tachycardia per million people were 432, 151, and 136, respectively. The annual median numbers of pace-
makers, implantable cardioverter-defibrillators (ICD), and cardiac resynchronization therapy cardioverter-defibrillator
(CRT-D) implantations per million people were 739, 195, and 54, respectively. The median number of hospitals performing
remote monitoring of CIEDs per million people was 0.5, though this service was unavailable in 15 countries. Two main uni-
versal issues emerged among the obstacles to guideline implementation: a lack of heart rhythm allied professionals and gen-
eral dissatisfaction with the country’s reimbursement system. The first edition of the ESC-EHRA Atlas presents up-to-date
information on arrhythmia care organization and delivery among ESC member countries and highlights significant discrep-
ancies in patients’ access to ESC-guideline-recommended therapies.
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Bulgarian Society of Cardiology: 50 years on
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‘Community is the foundation of
success’

This quote by Kirsten Jones highlights the vital role professional commu-
nities play in uniting individuals, who share similar goals and face common
challenges. National Cardiac Societies (NCSs) exemplify this, bringing to-
gether experts in cardiovascular medicine and fostering development and
collaboration. As crucial members of the European Society of Cardiology
(ESC), NCSs take a major part in disseminating ESC recommendations,
guidelines, and initiatives across their respective countries.

The Bulgarian Society of Cardiology (BSC), a devoted member of the
ESC family, has always been dedicated to fight cardiovascular disease
(CVD) and promote cardiovascular health in a country which has
one of the highest burdens of CVD in Europe.”

This year marks the BSC’s 50th anniversary, an important milestone
to celebrate along the journey but also to look back at BSC’s initiation
and achievements over the years.

The Bulgarian Society of Cardiology
over the years

The BSC traces its origins to the spring of 1974, when the Society of
Cardiology and Rheumatology, operating under Bulgaria’s Association
of Medical Scientific Societies, hosted its first National Conference on
Cardiology and Rheumatology. The organizing committee was led by
Prof. V. Tsonchev and included pioneering physicians who laid the foun-
dation for the BSC. One of the major focuses of the conference was
rheumatic heart disease, then prevalent in the country.

Over the years, the Society of Cardiology and Rheumatology
evolved, holding regular meetings and later rebranding as the
Bulgarian Society of Cardiology and Rheumatology. A pivotal moment
came in 1980 when it joined the ESC NCS family, even while under the
constraints of the Iron Curtain. In the challenging post-communist
years, the society introduced a structured leadership model, including

two-year presidential terms with President-Elect and Past President
roles, ensuring continuity and sustainable growth (Figure 7). Today,
the BSC stands as one of the most advanced medical societies in
Bulgaria.

Educational and scientific activities

A key mission of the BSC is to disseminate knowledge. The society ac-
tively translates and distributes ESC guidelines in Bulgarian, making
them accessible to healthcare professionals and publishing them on
its website (bgcardio.org). This ensures delivery of high-quality care,
in line with the latest European recommendations.

The BSC prioritizes training young physicians, through symposia and
courses, that keep fellows and residents updated on advancements in
the field of cardiovascular medicine. It is also actively involved as a part-
ner in preparing the European Exam in Core Cardiology, which an in-
creasing number of young cardiologists and fellows in training pass, with
the active support of the BSC. To further support young researchers,
the BSC offers research grants, fostering innovation and development
within the community.

The BSC organizes diverse scientific events alone or in collaboration
with partner societies. These range from topic-focused symposia to
large-scale, internationally recognized meetings. The society’s biennial
National Congress is its flagship event, attracting around 1500 partici-
pants and marking the conclusion of each term.

The 18th National Congress
of Cardiology

The 18th National Congress of Cardiology, held in October 2024 in
Plovdiv, celebrated the end of the 2022-24 term. This event adopted
a multidisciplinary approach, incorporating perspectives from gastro-
enterology, nephrology, neurology, sleep medicine, and psychiatry
into cardiovascular medicine. It also addressed important broader to-
pics, such as the legal aspects of medical care in Bulgaria.
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We thank Kataoka and Imamura for their interest in our
recently published survey on physician's preferences in the use
of novel digital devices in the management of patients with
atrial fibrillation (AF) [1, 2].

Our survey shows, that digital devices are beginning to be im-
plemented in clinical practice. We respectfully disagree with
Kataoka and Imamura that the debate on the type of monitoring
technology is not critical at the moment. Our international
group of authors strongly believe that the switch to increased
patient involvement, to patient-initiated rhythm monitoring

and to telemedical care require physician (and not industry)
driven education on the technologies used, recommendations
for specific diagnostic pathways, cost-effectiveness analyses and
outcome-centered research [3-8].

The clinical scenarios presented in this survey do not aim to
give specific recommendations on diagnostic pathways but aim
to reflect common clinical scenarios we experience as physi-
cians in daily clinical practice. Diagnostic pathways for these
scenarios are reflected in current clinical practice guidelines:
There is a clear recommendation to confirm AF in symptomatic

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly

cited.

© 2025 The Author(s). Clinical Cardiology published by Wiley Periodicals LLC.

Clinical Cardiology, 2025; 48:70092
https://doi.org/10.1002/clc.70092

1of2


https://doi.org/10.1002/clc.70092
http://orcid.org/0000-0002-0545-4373
http://orcid.org/0000-0001-5788-575X
http://orcid.org/0000-0002-4411-3918
http://orcid.org/0000-0002-0421-2110
http://orcid.org/0000-0003-3202-4931
http://orcid.org/0000-0001-6082-7542
http://orcid.org/0000-0003-4893-0824
mailto:martin.manninger-wuenscher@medunigraz.at
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/clc.70092
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fclc.70092&domain=pdf&date_stamp=2025-02-06

LINEE GUIDA

Linee guida ESC 2024 per la gestione della fibrillazione
atriale in collaborazione con la European Association
for Cardio-Thoracic Surgery (EACTS)

elaborate dalla task force per la gestione della fibrillazione atriale della
Societa Europea di Cardiologia (ESC), con il contributo straordinario
della European Heart Rhythm Association (EHRA) dell’'ESC

Sotto I'egida della European Stroke Organisation (ESO)

Autori/Membri della Task Force
Isabelle C. Van Gelder (Chairperson) (Olanda), Michiel Rienstra (Coordinatore della Task Force) (Olanda),
Karina V. Bunting (Coordinatore della Task Force) (UK), Ruben Casado-Arroyo (Belgio),
Valeria Caso! (Italia), Harry J.G.M. Crijns (Olanda), Tom J.R. De Potter (Belgio), Jeremy Dwight (UK),
Luigina Guasti (Italia), Thorsten Hanke? (Germania), Tiny Jaarsma (Svezia), Maddalena Lettino (Italia),
Maja-Lisa Lechen (Norvegia), R. Thomas Lumbers (UK), Bart Maesen?(Olanda), Inge Mglgaard
(Danimarca), Giuseppe M.C. Rosano (UK), Prashanthan Sanders (Australia), Renate B. Schnabel
(Germania),
Piotr Suwalski? (Polonia), Emma Svennberg (Svezia), Juan Tamargo (Spagna), Otilia Tica (Romania),
Vassil Traykov (Bulgaria), Stylianos Tzeis (Grecia), Dipak Kotecha (Chairperson) (UK),
ESC Scientific Document Group

Revisori del Documento
Nikolaos Dagres (Coordinatore CPG) (Germania), Bianca Rocca (Coordinatore CPG) (lItalia), Syed Ahsan (UK)?, Pietro Ameri (ltalia),
Elena Arbelo (Spagna), Axel Bauer (Austria), Michael A. Borger (Germania), Sergio Buccheri (Svezia), Barbara Casadei (UK),
Ovidiu Chioncel (Romania), Dobromir Dobrev (Germania), Laurent Fauchier (Francia), Bruna Gigante (Svezia),
Michael Glikson (Israele), Ziad Hijazi (Svezia), Gerhard Hindricks (Germania), Daniela Husser (Germania), Borja Ibanez (Spagna),
Stefan James (Svezia), Stefan Kaab (Germania), Paulus Kirchhof (Germania), Lars Keber (Danimarca),
Konstantinos C. Koskinas (Svizzera), Thomas Kumler (Danimarca), Gregory Y.H. Lip (UK), John Mandrola (USA),
Nikolaus Marx (Germania), John William Mcevoy (Irlanda), Borislava Mihaylova (UK), Richard Mindham (UK),
Denisa Muraru (ltalia), Lis Neubeck (UK), Jens Cosedis Nielsen (Danimarca), Jonas Oldgren (Svezia), Maurizio Paciaroni (ltalia),
Agnes A. Pasquet (Belgio), Eva Prescott (Danimarca), Filip Rega? (Belgio), Francisco Javier Rossello (Spagna),
Marcin Rucinski (Polonia), Sacha P. Salzberg? (Svizzera), Sam Schulman (Canada), Philipp Sommer (Germania),
Jesper Hastrup Svendsen (Danimarca), Jurrien M. ten Berg (Olanda), Hugo Ten Cate (Olanda), Ilonca Vaartjes (Olanda),
Christiaan Jm. Vrints (Belgio), Adam Witkowski (Polonia), Katja Zeppenfeld (Olanda)

'Rappresentante della European Stroke Organisation (ESO)
Rappresentante della European Association for Cardio-Thoracic Surgery (EACTS)

Organismi specialistici ESC che hanno partecipato alla stesura di questo documento:

Associazioni: Association of Cardiovascular Nursing & Allied Professions (ACNAP), Association for Acute CardioVascular Care (ACVC), Euro-
pean Association of Cardiovascular Imaging (EACVI), European Association of Preventive Cardiology (EAPC), European Association of Percuta-
neous Cardiovascular Interventions (EAPCI), European Heart Rhythm Association (EHRA), Heart Failure Association (HFA).

Comitati: Council for Cardiology Practice, Council of Cardio-Oncology, Council on Cardiovascular Genomics, Council on Stroke.

Gruppi di Lavoro: Cardiac Cellular Electrophysiology, Cardiovascular Pharmacotherapy, E-Cardiology, Thrombosis.

Forum dei Pazienti

Disclaimer: Le Linee Guida ESC esprimono |’opinione dell’ESC e si basano su un’accurata valutazione delle conoscenze medico-scientifiche e delle
evidenze disponibili al momento della loro stesura. L’ESC non ha alcuna responsabilita nel caso di contraddizioni, divergenze e/o ambiguita tra le Linee
Guida ESC e le altre raccomandazioni o linee guida ufficiali emanate dalle autorita competenti in materia di sanita pubblica, in particolare in riferimento
al buon uso dell’assistenza sanitaria e delle strategie terapeutiche. | medici sono invitati a prendere in considerazione le Linee Guida ESC nel loro esercizio
del giudizio clinico e nella definizione ed implementazione di strategie preventive, diagnostiche e terapeutiche. Va tuttavia precisato che esse non soppe-
riscono alla responsabilita individuale di ciascun medico di dover prendere le decisioni piu appropriate in rapporto alle specifiche condizioni di ciascun pa-
ziente, dopo consultazione con il paziente stesso o con il suo medico curante quando indicato o necessario. Analogamente, esse non esentano il medico
dal tenere in debita considerazione gli aggiornamenti delle raccomandazioni o delle linee guida ufficiali emanate dalle autorita competenti in materia di
sanita pubblica al fine di gestire ciascun paziente alla luce dei dati scientificamente riconosciuti ai sensi dei rispettivi obblighi etici e professionali. E inoltre
responsabilita del medico verificare le normative vigenti circa l'utilizzo di ciascun farmaco o dispositivo medico al momento della loro prescrizione. In
considerazione del fatto che il linguaggio tecnico puo essere passibile di fraintendimenti, si fa presente che UESC declina ogni responsabilita al riguardo.
Permessi: | contenuti di queste Linee Guida della Societa Europea di Cardiologia (ESC) sono pubblicati unicamente a scopo educazionale e per utilizzo
personale. Non & consentito un utilizzo commerciale. Nessuna parte delle Linee Guida ESC puo essere tradotta o riprodotta in alcuna forma senza previa
autorizzazione scritta dell’ESC. La richiesta di autorizzazione puo essere indirizzata alla Oxford University Press, editore dello European Heart Journal
incaricata della gestione di tali autorizzazioni per conto dell’ESC (journals.permissions@oup.com).

© 2024 Societa Europea di Cardiologia - Tutti i diritti riservati. Per la richiesta di permessi: journals.permissions@oup.com

GITAL CARDIOL | VOL26 | SUPPL1ALN 2 2025 el


mailto:journals.permissions@oup.com
mailto:journals.permissions@oup.com

Pesrome:

Hacrodmmar tpyz npencraBa NpeNnopbKUTE 3a IMIOBEJEHNE IIPU IPeChPAHO MbXX/eHe Ha EBporneiickoTo
HpyxectBo o Kapauonorus sa 2024 roguHa. Pasrinegany ca OCHOBHUTE IOJIOXKEHM OTHOCHO POJIATA Ha
KOMOPOUTHOCTUTE U TSIXHOTO JiedeHVe 10 OTHOIIIEHNE Ha IIPOTPecusTa Ha apuTMusTa. B eTaitn ca
NpeJCcTaBeHy IPVHLUMUIINATE Ha JMATHOCTHKA U JIeYeHVe Ha IPeChPAHO MBbXEHe - MeIMKAMEHTO3HO U
HeMe[MKaMeHTO3HO. [lafieHy ca ICHU IPeNOpPbKM 32 IIOBEJleHNEe B Pa3/IMYHY KIVHUYHY CLI€HapUIL.
Bewuky npenop bk ca 6asupaHy Ha JOKa3aTe/ICTBa, M3BeleHN Ha 6a3ara Ha ChII[eCTBYBAI/Te TOJIeMMI
npoy4uBaHus. B rpaduuen Bup ca npefcTaBeHy I OCHOBHUTE ITOPUTMU 3a IOBefIeHNe, KOEeTO 3HAYUTE/THO
y/IecHsBa pa3OypaHeTo U MPWIOXKEHNETO VIM B KIIMHUYHATA IPAKTHKA.
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Abstract Atrial fibrillation (AF) remains the most common cardiac arrhythmia worldwide and is associated with significant morbidity
and mortality. The European Society of Cardiology (ESC)/European Association for Cardio-Thoracic Surgery (EACTS) have
recently released the 2024 guidelines for the management of AF. This review highlights 10 novel aspects of the ESC/EACTS
2024 Guidelines. The AF-CARE framework is introduced, a structural approach that aims to improve patient care and out-
comes, comprising of four pillars: [C] Comorbidity and risk factor management, [A] Avoid stroke and thromboembolism,
[R] Reduce symptoms by rate and rhythm control, and [E] Evaluation and dynamic reassessment. Additionally, graphical pa-
tient pathways are provided to enhance clinical application. A significant shift is the new emphasis on comorbidity and risk
factor control to reduce AF recurrence and progression. Individualized assessment of risk is suggested to guide the initiation
of oral anticoagulation to prevent thromboembolism. New guidance is provided for anticoagulation in patients with trigger-
induced and device-detected sub-clinical AF, ischaemic stroke despite anticoagulation, and the indications for percutaneous/
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surgical left atrial appendage exclusion. AF ablation is a first-line rhythm control option for suitable patients with paroxysmal
AF, and in specific patients, rhythm control can improve prognosis. The AF duration threshold for early cardioversion was
reduced from 48 to 24 h, and a wait-and-see approach for spontaneous conversion is advised to promote patient safety.
Lastly, strong emphasis is given to optimize the implementation of AF guidelines in daily practice using a patient-centred,
multidisciplinary and shared-care approach, with the simultaneous launch of a patient version of the guideline.

T

AF-CARE
framework

Ablation as first-line
in pAF

Structured pathways
with comorbidity
focus

Q.

Rhythm control for
prognosis in specific
patients

Initiating OAC with
CHA,DS,-VA score

Role & safety of
electrical
cardioversion

LAA exclusion with
continued OAC

Ischaemic stroke
despite OAC

Enhanced AF
screening &
prevention

Trigger & device-
detected AF
guidance

Overview of 10 novel key points in the 2024 ESC/EACTS Guidelines on the management of atrial fibrillation. AF, atrial fibrillation; LAA, left atrial

appendage; OAC, oral anticoagulant; pAF, paroxysmal atrial fibrillation.

Introduction

Despite significant advances in prevention, diagnosis, and treatment, at-
rial fibrillation (AF) remains common and continues to have a large im-
pact on those living with AF, their relatives, and wider society.1’3
Guidelines for the management of AF intend to maintain a 4-year
update cycle, with interim updates targeted every 2 years. The
European Society of Cardiology (ESC)/European Association for
Cardio-Thoracic Surgery (EACTS) 2024 AF guidelines aim to evaluate
and summarize available evidence to assist health professionals in opti-
mizing their diagnostic or therapeutic approach for individual patients
with AF.* The guideline was developed by a specifically assigned task
force representing the ESC and EACTS, with contribution by the
European Heart Rhythm Association (EHRA) and endorsement by
the European Stroke Organisation. In this iteration of the AF guidelines,
130 recommendations are provided with underpinning evidence from
robust clinical research, and a novel structured style is used for
each recommendation to aid implementation. In addition, a patient
version of the guideline was made available simultaneously (https:/
www.escardio.org/static-file/Escardio/Guidelines/Documents/ESC-Pati
ent-Guidelines-Atrial-Fibrillation.pdf). This review aims to highlight 10
novel key aspects of the full ESC/EACTS 2024 Guidelines. Further de-
tails can be found in the full ESC/EACTS 2024 AF management
guidelines.*

Principles of AF-CARE approach
The 2024 ESC/EACTS Guidelines on AF introduced the AF-CARE
framework, a structured approach to AF management designed to
enhance patient-centred care and outcomes.™® AF-CARE builds on
previous frameworks,”” organizing care into four key pillars that inte-
grate evidence-based management of AF with individualized patient
needs (Figure 1). The pillars include: [C] Comorbidity and risk factor man-
agement, highlighting and bringing to the forefront the need for thor-
ough evaluation and management of comorbidities and risk factors
related to AF; [A] Avoid stroke and thromboembolism, prioritizing stroke
and thromboembolism prevention through appropriate anticoagula-
tion; [R] Reduce symptoms by rate and rhythm control, aiming for symp-
tom relief and in specific patient groups adjunctive prognostic benefit;
and [E] Evaluation and dynamic reassessment, emphasizing the need
for a thorough baseline evaluation of patients with AF, including an
echocardiogram for all patients with AF where this might guide treat-
ment decisions, followed by continuous modification of care as patients
living with AF and its associated comorbidities and risk factors evolve
over time.

The systematic and patient-oriented AF-CARE framework serves as
a guide that adapts with each patient, promoting a personalized and
adaptive approach to AF management. By aligning care with the chan-
ging nature of AF and its associated comorbidities and risk factors, the
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ABSTRACT

Aim: A recent European Heart Rhythm Association (EHRA) practical guide provides guidance on the use of novel digital
devices for heart rhythm analysis using either electrocardiogram (ECG) or photoplethysmography (PPG) technology for the
diagnosis of atrial fibrillation (AF). This survey assesses physicians' preferences to use digital devices in patients with possible
AF and their impact on clinical decision-making.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly

cited.

© 2024 The Author(s). Clinical Cardiology published by Wiley Periodicals, LLC.

Clinical Cardiology, 2024; 47:€24331 1of7
https://doi.org/10.1002/clc.24331


https://doi.org/10.1002/clc.24331
http://orcid.org/0000-0002-0545-4373
http://orcid.org/0000-0002-4411-3918
http://orcid.org/0000-0002-0421-2110
http://orcid.org/0000-0002-9014-8097
http://orcid.org/0000-0003-3202-4931
http://orcid.org/0000-0001-6082-7542
mailto:martin.manninger-wuenscher@medunigraz.at
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/clc.24331
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fclc.24331&domain=pdf&date_stamp=2024-11-25

Methods and Results: Participants of the DAS-CAM III initiated and distributed an online survey assessing physician
preferences in using digital devices for the management of AF in different clinical scenarios. A total of 505 physicians (median
age: 38 [IQR 33-46] years) from 30 countries completed the survey. A third of respondents were electrophysiologists, the others
were cardiologists, cardiology residents, or general practitioners. Electrophysiologists were more likely to have experience with
both ECG-based (92% vs. 68%, p < 0.001) and PPG-based (60% vs. 34%, p < 0.001) digital devices. The initial diagnostic approach
to each scenario (symptomatic low-risk, symptomatic high-risk, or asymptomatic high-risk patient) was heterogeneous.
Electrophysiologists preferred intermittent single-lead ECG monitoring to traditional Holter ECGs to screen for AF. Both
electrophysiologists and non-electrophysiologists would rarely use PPG-based devices to diagnose and screen for AF
(8.2%-9.8%). Electrophysiologists and non-electrophysiologists use ECG-based technology to confirm PPG-documented tracings
suggestive of AF.

Conclusion: While PPG-based digital devices are rarely used for diagnosis and screening for AF, intermittent ECG-based digital
devices are beginning to be implemented in clinical practice. More education on the potential of novel digital devices is required

to achieve diagnostic pathways as suggested by the EHRA practical guide.

1 | Introduction

Technological advances in digital devices using either electro-
cardiogram (ECG) or photoplethysmography (PPG) signals to
assess heart rate and rhythm have led to a rapid uptake of these
devices in clinical practice for arrhythmia diagnosis and remote
management of patients with arrhythmias [1-4]. European
Society of Cardiology (ESC) guidelines continue to require ECG
documentation for the diagnosis of rhythm disorders, including
atrial fibrillation (AF). Therefore, devices using ECG technology
remain the gold standard for arrhythmia detection. However,
PPG-based consumer-facing technology (e.g., smartphones,
smartwatches) offers the advantages of wide availability, ease
of use, and ability to perform continuous monitoring (e.g., by a
smartwatch) [5-7]. Although PPG-based digital devices and
accompanying algorithms have been validated for AF detection
and heart rate assessment during sinus rhythm and AF, the
uptake of PPG-based devices into clinical practice remains
limited [4, 8-10]. In 2020, the wEHRAbles surveys demon-
strated that clinicians are aware of novel digital devices and that
they are used in routine clinical practice, but ECG-based
devices are used almost exclusively in preference to PPG-based
devices [3, 4]. In 2022, the European Heart Rhythm Association
(EHRA) published a practical guide for the use of digital devices
for arrhythmia management [1]. This guide stated that both
PPG- and ECG-based digital devices can be used for arrhythmia
detection in symptomatic patients in both AF screening and
AF management. Despite increasing evidence for PPG-based

TABLE 1 | Case scenarios.

devices, current physician preferences in using novel digital
devices for the management of AF are unknown.

The Diploma of Advanced Studies in Cardiac Arrhythmia
Management III (DAS-CAM III) participants initiated and
conducted a survey to assess how physicians use digital devices
in patients with possible AF and to identify the impact of data
derived from ECG- and PPG-based digital devices on clinical
decision-making.

2 | Materials and Methods

An online questionnaire consisting of 22 questions was
distributed by EHRA DAS-CAM III participants via their
networks as well as via social media platforms (Twitter,
LinkedIn, and Facebook). The questionnaire included questions
on demographics (age, location, and current profession),
experience with ECG- and PPG-based rhythm monitoring
devices, and three specific patient scenarios. The scenarios,
described in Table 1, included (1) a symptomatic low-risk
patient (a 45-year-old male with CHA,DS,-VASc=0 with a
rapid heartbeat twice per week), (2) an asymptomatic high-risk
patient (a 70-year-old female with hypertension and type II
diabetes mellitus [CHA,DS,-VASc = 4]), and (3) a symptomatic
high-risk patient (a 70-year-old female patient with hyper-
tension and type II diabetes mellitus [CHA,DS,-VASc 4] with
episodes of rapid heartbeat twice per week). Participants could

Case 1: Symptomatic
low-risk patient

Case 2: Asymptomatic
high-risk patient

Case 3: Symptomatic
high-risk patient

Gender Male Female Female
Age (years) 45 70 70
Reason for Palpitations Regular follow-up Palpitations
consultation
Comorbidities None Hypertension, type II Hypertension, type II
diabetes mellitus diabetes mellitus

Symptoms Rapid heartbeat 2x/week None Rapid heartbeat 2x/week
CHA,DS,-VASc 0 4 4
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ABSTRACT

Introduction: The reduction of fluoroscopic exposure during catheter ablation of supraventricular arrhythmias is widely adopted
by experienced electrophysiology physicians with a relatively short learning curve and is becoming the standard of care in many
parts of the world. While observational studies in the United States and some parts of Western Europe have evaluated the minimal
fluoroscopic approach, there are scarce real-world data for this technique and the generalizability of outcomes in other economic
regions.

Method: The AALARA study is a prospective, observational, multicenter, and multinational open-label study. Patients were
recruited from 13 countries across Central Eastern Europe, North and South Africa, the Middle East, and the CIS (Commonwealth
of Independent States), with different levels of operator expertise using minimal fluoroscopic exposure techniques. Data on
radiation exposure, procedural success, complications, recurrence, and quality of life changes were collected and analyzed.

Abbreviations: ACC, American College of Cardiology; AHA, American Heart Association; ALARA, as low as reasonably achievable; AVNRT, Atrio Ventricular Node Reentrant Tachycardia; CTI, Cavo
Tricuspid Isthmus; EP, electrophysiological; ESC, European Society Cardiology; HRS, Heart Rhythm Society; NYHA, New York Heart Association; SVT, supraventricular tachycardia.
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is properly cited, the use is non-commercial and no modifications or adaptations are made.
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Result: A total of 680 patients were enrolled and followed for 6 months. The majority were ablation naive with the commonest
arrhythmia ablated being typical AVNRT (58%) followed by Atrial Flutter (23%). Zero fluoroscopy exposure was observed in almost
90% of the cases. Fluoroscopy was most commonly used during the ablation phase of the procedure. We observed a high acute

success rate (99%), a low complication rate (0.4%), and a 6-month recurrence rate of 3.8%. There was a significant improvement in

the patient’s symptoms and quality of life as measured by patient global assessment.

Conclusion: The routine use of a 3D mapping system during right-sided ablation was associated with low radiation exposure and

associated with high acute success rate, low complications, and recurrence rate along with significant improvement in quality of

life. The data confirm the reproducibility of this approach in real-world settings across different healthcare systems, and operator

experience supporting this approach to minimize radiation exposure without compromising efficacy and safety.

Trial Registration: NCT04716270

1 | Introduction

Catheter ablation is the gold standard electrophysiological
(EP) treatment of symptomatic and recurrent supraventricular
tachycardia (SVT), supported by guidelines from the European
Society of Cardiology (ESC), American College of Cardiology
(ACC), American Heart Association (AHA), and Heart Rhythm
Society (HRS). The success rate of these procedures is greater
than 90% [1, 2].

Conventionally, radiofrequency catheter ablation of SVT was
performed under fluoroscopic guidance to visualize catheter
position and movements [3]. As a result, this is associated
with ionizing radiation exposure, affecting both the medical
staff and the patient [4-6]. Moreover, wearing a lead apron is
associated with musculoskeletal disorders, further increasing the
occupational hazard [7, 8].

Utilizing the “ALARA” (as low as reasonably achievable) princi-
ple includes technological, physical, and organizational measures
that are meant to decrease the amount of ionizing radiation [9-11].
The use of a “near zero,” and zero fluoroscopic approach in SVTs’
treatment has been thoroughly investigated within the past few
years [12-17]. Most of the available data come from single-center
experiences and few randomized studies. While observational
studies in the United States and some parts of Western Europe
have evaluated the minimal fluoroscopic approach, there are
scarce real-world data for this technique and the generalizability
of outcomes in other economic regions. Our current study
(“arrhythmias with as low as reasonably achievable X-ray expo-
sure [AALARA]”) aims to provide real-world multicenter evi-
dence on the use of EnSite mapping system for catheter ablation
of right-sided SVTs in the region out of Western Europe/United
States (Central East Europe, North and South Africa, the Middle
East, and the Commonwealth Independent States).

2 | Methods
2.1 | Study Design

The AALARA study is a prospective, observational, multicenter,
and multinational open-label study, with patients recruited from
sites in 13 countries: Bahrain, Bulgaria, Czech Republic, Hungary,
Kazakhstan, Morocco, Russia, Serbia, Slovakia, South Africa,

Tunisia, United Arab Emirates, and Ukraine. The study was
approved by the ethics committee at Mohammed Bin Khal-
ifa Specialist Cardiac Centre (BDF/R&REC/2020-504) and the
medical ethics committees of all participating sites and was
conducted in accordance with the principles of the Declaration of
Helsinki. The Mohammed Bin Khalifa Specialist Cardiac Centre,
Riffa, Kingdom of Bahrain, is the legal sponsor, and responsible
for developing, implementing and managing the study in accor-
dance with the protocol and all applicable laws and regulations.

A clinical research organization (CRO Dr. med Kottmann GmbH
& Co. KG, Hamm, Germany) has been appointed to manage regu-
latory submissions, the creation of the study database, monitoring
of the sites, project management, data management, and statisti-
cal analysis. The trial protocol was described previously [18]. The
study started in May 2021 and the last patient was enrolled in May
2023. All drafts of this manuscript were written by the first and
last author, with review and edits by the other authors.

2.2 | Patients

After providing written informed consent, consecutive adult
patients with right-sided SVT with an indication of EP catheter-
ization were enrolled in the study. The details of the inclusion
and exclusion criteria were previously described [18]. Patients
> 18 years of age who are willing to provide written informed
consent were included. Exclusion criteria included pregnancy,
life expectancy of less than 1-year, complex congenital heart
disease, presence of cardiac implantable electronic devices, and
known pathological venous access to the heart. Patients with
left-sided arrhythmia or substrate were excluded from analysis.

2.3 | Study Procedure

After obtaining vascular access, diagnostic catheters were intro-
duced in the right atrium to create the right atrial (and right ven-
tricular, if necessary) geometry and map the coronary sinus using
the EnSite Precision mapping system allowing non-fluoroscopic
positioning of catheters in all cases. After that, impedance
calibration and compensation for respiratory movements were
performed. From then on, the EP study, subsequent catheter
manipulation, and ablation were carried out according to the
respective guidelines and local standards. The mapping system
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ABSTRACT

Takotsubo syndrome (TTS) still remains as an enigmatic phenomenon.
In particular, long-term challenges (including clinical recurrence and
persistent symptoms) and specific entities in the setting of TTS have been
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ABSTRACT

In the recent years, there has been a burgeoning interest in Takotsubo
syndrome (TTS), which is renowned as a specific form of reversible
myocardial dysfunction. Despite the extensive literature available on
TTS, clinicians still face several practical challenges associated with the
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diagnosis and management of this phenomenon. This potentially results
in the underdiagnosis and improper management of TTS in clinical
practice. The present paper, the first part (part-1) of the consensus report,
aims to cover diagnostic and therapeutic challenges associated with TTS
along with certain recommendations to combat these challenges.
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See the editorial comment for this article ‘CHA,DS,-VASc or a non-sex score (CHA,DS,-VA) for stroke risk prediction in atrial
fibrillation: contemporary insights and clinical implications’, by G.Y.H. Lip et al., https://doi.org/10.1093/eurheartj/ehae540.

Abstract

Background and The role of gender in decision-making for oral anticoagulation in patients with atrial fibrillation (AF) remains controversial.
Aims

Methods The population cohort study used electronic healthcare records of 16 587 749 patients from UK primary care (2005-2020).
Primary (composite of all-cause mortality, ischaemic stroke, or arterial thromboembolism) and secondary outcomes were
analysed using Cox hazard ratios (HR), adjusted for age, socioeconomic status, and comorbidities.

Results 78 852 patients were included with AF, aged 40—75 years, no prior stroke, and no prescription of oral anticoagulants. 28 590
(36.3%) were women, and 50 262 (63.7%) men. Median age was 65.7 years (interquartile range 58.5-70.9), with women being
older and having other differences in comorbidities. During a total follow-up of 431 086 patient-years, women had a lower adjusted
primary outcome rate with HR 0.89 vs. men (95% confidence interval [Cl] 0.87-0.92; P < .001) and HR 0.87 after censoring for oral
anticoagulation (95% C10.83-0.91; P < .001). This was driven by lower mortality in women (HR 0.86, 95% Cl 0.83-0.89; P < .001).
No difference was identified between women and men for the secondary outcomes of ischaemic stroke or arterial thrombo-
embolism (adjusted HR 1.00, 95% Cl 0.94-1.07; P =.87), any stroke or any thromboembolism (adjusted HR 1.02, 95% CI
0.96-1.07; P=.58), and incident vascular dementia (adjusted HR 1.13, 95% Cl 0.97-1.32; P=.11). Clinical risk scores were
only modest predictors of outcomes, with CHA,;DS,-VA (ignoring gender) superior to CHA,DS,-VASc for primary outcomes
in this population (receiver operating characteristic curve area 0.651 vs. 0.639; P < .001) and no interaction with gender (P = .45).

Conclusions Removal of gender from clinical risk scoring could simplify the approach to which patients with AF should be offered oral
anticoagulation.

* Corresponding author. Email: d.kotecha@bham.ac.uk

T Joint first authors.
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This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse,
distribution, and reproduction in any medium, provided the original work is properly cited.

Gzoz AInr 0g uo 3senb Aq 88| L17/2//0L€/9€/St/e10HE/EdYINS/WO0 dno"dlWwapeoe//:sdly Woly papeojumod


https://orcid.org/0000-0002-5510-1306
https://orcid.org/0000-0003-0957-4185
https://orcid.org/0000-0001-8875-7363
https://orcid.org/0000-0002-6816-1279
https://orcid.org/0000-0002-9703-8659
https://orcid.org/0000-0001-6229-7477
https://orcid.org/0000-0003-4602-4377
https://orcid.org/0000-0002-3876-6074
https://orcid.org/0000-0003-1073-5337
https://orcid.org/0000-0002-4524-4864
https://orcid.org/0000-0003-0146-9196
https://orcid.org/0000-0002-9077-4741
https://orcid.org/0000-0001-8622-1450
https://orcid.org/0000-0002-2581-070X
https://orcid.org/0000-0002-6413-0870
https://orcid.org/0000-0002-6019-122X
https://orcid.org/0000-0002-9523-6416
https://orcid.org/0000-0002-2007-1928
https://orcid.org/0000-0002-7579-1201
https://orcid.org/0000-0002-2570-9812
XXX
mailto:d.kotecha@bham.ac.uk
https://creativecommons.org/licenses/by/4.0/

3708

Champsi et al.

Structured Graphical Abstract

Key Question

Should gender be used in current clinical practice to decide which patients with atrial fibrillation (AF) need oral anticoagulation?

Key Finding

Women had a lower rate of the composite of death, stroke and embolism, and no difference compared to men for stroke/embolism or

vascular dementia, after accounting for confounding factors.

Take Home Message

Removal of gender from risk stratification in AF could simplify the identification of patients who should be offered oral anticoagulation.

Impact of gender on the contemporary risk of adverse events in patients with atrial fibrillation

Study design and population Distribution of risk factors

Population-based cohort study
using routine healthcare records

Women Mean
CHA,DS,-VA

Median age

Percentage within each

16 587 749 CHA,DS,-VA score Adjusted event proportion
Eﬂﬁ primary care patients 40 EWomen B Men 50%
(2005-2020)
30
290 525
with AF aged 40-75 20
78 852 10
& no prior stroke and
not on anticoagulation 0%lF—
0 A
0 1 2 4 5 6 7 )
CHA,DS,-VA score

The impact of gender on adverse events in patients with atrial fibrillation (AF) based on a population cohort study using electronic healthcare records

from UK primary care (2005-20).

Introduction

Atrial fibrillation (AF) remains a common, costly, and high-morbidity
condition impacting patients across the whole spectrum of healthcare.
The high and ultimately preventable risk of stroke and other thrombo-
embolic events associated with AF" has driven the generation of clinical
risk scores to help determine which patients would benefit from oral
anticoagulation. These range from simple clinical classification systems,
which have dominated routine practice,z'3 to more complex algorithms4
and the use of biomarkers.” However, most clinical risk scores have
broadly similar performance and may not accurately predict those
that will go on to suffer from strokes, may not account for the use of
direct oral anticoagulants (DOACs), and ignore other thromboembolic
outcomes, such as vascular dementia.

A further challenge with AF risk scores has been their inclusion
of gender as a risk stratifier. Higher rates of stroke in women
with AF have been reported in historical data,® although this is likely
confounded by the contribution of other risk factors. This includes

older age and lower anticoagulation rates in women and higher
mortality in men, which is a competing risk for stroke. More re-
cently, gender has been reconsidered as a risk modiﬁer;7'8 however,
international guidelines vary considerably (Figure 1; Supplementary
data online, Table S7). The inclusion of gender in risk scores has
typically been circumvented by using different risk cut-offs for
each gender, for example, a CHA;DS,-VASc score of 2 for men,
but 3 for women, to qualify for a class | indication for oral
anticoagulation.

This population cohort study was performed to address a key evidence
gap in patients with AF, where gender plays a role in the decision for antic-
oagulation. The study specifically excluded those with prior stroke or age
>75 years where there is strong confounding of clinical outcomes and
guideline-recommended indication for oral anticoagulation, irrespective
of the patient’s gender. The aim of this study was to provide real-world evi-
dence on the value of gender for risk stratification in contemporary pa-
tients with AF where anticoagulation is being considered.
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Pe3ome:

HacTosawuart Tpya npeacrass NpenopbKkuTe 3a nosegeHne npu
npeacwLpaHO MbXxaeHe Ha EBponenckoTo pyxecTtso no Kapanonorua
3a 2024 rognHa. Pa3rnegaHn ca OCHOBHUTE NOJSI0XKEHUS OTHOCHO
ponsita Ha KOMOPBMOHOCTUTE U TAXHOTO NleYEeHNe No OTHOLLEHNE Ha
nporpecusita Ha aputTMmmaTa. B etamn ca npegcraBeHn NPUHLUMNNTE Ha
OuarHocTuKa N nevyeHme Ha NpeacbpaHO MbXOEHE - MEANKAMEHTO3HO
N HeMeamnkamMeHTo3HO. [lageHn ca ACHU NPENnOpPbKN 3a NoBeAEHME B
PasfMYHN KNUHUYHN cueHapun. Benyukn npenopbku ca basvpaHn Ha
aokasaTencTtBa, U3BeeHN Ha ba3aTa Ha CbLLeCTBYBaLLMTE rONeMm
npoyysaHus. B rpadpuyeH Bmug ca npeacrtaBeHn U OCHOBHUTE
anropnTMn 3a noeBegeHne, KOeTo 3HAYNTENHO yrnecHsIBa pa3dupaHeTo
N NPUSTIOXKEHNETO UM B KIMHUYHATA NpakTuKa.
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Abstract

Keywords
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Imaging using cardiac computed tomography (CT) or magnetic resonance (MR) imaging has become an important option for
anatomic and substrate delineation in complex atrial fibrillation (AF) and ventricular tachycardia (VT) ablation procedures.
Computed tomography more common than MR has been used to detect procedure-associated complications such as oe-
sophageal, cerebral, and vascular injury. This clinical consensus statement summarizes the current knowledge of CT and MR
to facilitate electrophysiological procedures, the current value of real-time integration of imaging-derived anatomy, and sub-
strate information during the procedure and the current role of CT and MR in diagnosing relevant procedure-related com-
plications. Practical advice on potential advantages of one imaging modality over the other is discussed for patients with
implanted cardiac rhythm devices as well as for planning, intraprocedural integration, and post-interventional management
in AF and VT ablation patients. Establishing a team of electrophysiologists and cardiac imaging specialists working on specific
details of imaging for complex ablation procedures is key. Cardiac magnetic resonance (CMR) can safely be performed in
most patients with implanted active cardiac devices. Standard procedures for pre- and post-scanning management of the
device and potential CMR-associated device malfunctions need to be in place. In VT patients, imaging—specifically MR—
may help to determine scar location and mural distribution in patients with ischaemic and non-ischaemic cardiomyopathy
beyond evaluating the underlying structural heart disease. Future directions in imaging may include the ability to register
multiple imaging modalities and novel high-resolution modalities, but also refinements of imaging-guided ablation strategies
are expected.

Cardiac computed tomography e Cardiac magnetic resonance imaging ® |maging-guided ablation ® Imaging-aided
ablation ® Atrial fibrillation ® Catheter ablation ® Ventricular tachycardia ® Active cardiac devices ® Complications *
Oesophago-atrial fistula

5. Computed tomography/magnetic resonance for ventricular

tachycardia procedures 11
1. Introduction 3 5.1. Role of cardiac computed tomography and magnetic
2. Basic concepts of computed tomography and magnetic resonance resonance imaging in ventricular tachycardia ablation .........cccccceveeeees 1"
imaging 3 5.1.1. General recommendations 1
2.1. Cardiac computed tomography 3 5.1.2. Epicardial mapping and ablation 11
2.1.1. Tissue imaging. 4 5.2. Post-myocardial infarction cardiomyopathy ventricular
2.1.2. Post-procedural lesion imaging 4 tachycardia ablation 11
2.2. Cardiac magnetic resonance 4 5.2.1. Scar detection 11
2.2.1. Tissue imaging. 4 5.2.2. Real-time integration of imaging-derived scar..........oceeee 13
2.2.1.1. Specific consideration of cardiac magnetic resonance 5.2.3. Cardiac imaging of ventricular tachycardia channels............. 13
sequences 5 5.3. Non-ischaemic cardiomyopathy ventricular tachycardia
2.2.1.1.1. T1-weighted imaging 5 ablation 13
2.2.1.1.2. T2-weighted imaging 5 5.3.1. Pre-procedural imaging/planning 13
2.2.1.1.3. Extracellular volume 5 5.3.2. Real-time integration of imaging-derived scar 14
2.2.1.1.4. First-pass gadolinium perfusion imaging 5 5.3.3. Cardiac imaging for substrate-based ablation 14
2.2.1.1.5. Late gadolinium enhancement imaging....... 5 5.4. Arrhythmogenic right ventricular cardiomyopathy ventricular
2.2.2. Lesion imaging 5 tachycardia ablation 15
2.3. Workflow of image integration 5 5.4.1. Pre-procedural planning 15
3. Magnetic resonance imaging in active device patients ... 6 54.2. Real-time integration of imaging-derived fibrofatty
3.1. Safety. 6 areas 15
3.2. Image quality 7 5.5. Optimal computed tomography imaging modalities for
4. Computed tomography and magnetic resonance imaging for atrial patients with ventricular tachycardia 15
fibrillation ablation 7 5.6. Optimal cardiac magnetic resonance imaging modalities for
4.1. Pre-procedural imaging 7 patients with ventricular tachycardia 15
4.2. Association between imaging and AF ablation outcomes ............. 7 5.7. Important considerations for the use of cardiac computed
4.3. Intraprocedural image integration: role of CCT and CMR to tomography and cardiac magnetic resonance in ischaemic
aid/guide AF ablation procedures 9 ventricular tachycardia ablation procedures 15
4.4, Left atrial and left atrial appendage fibrosis detection ................. 9 5.8. Important considerations for the use of cardiac computed
4.5. Optimal computed tomography imaging modalities for tomography and cardiac magnetic resonance in non-ischaemic
patients with atrial fibrillation 9 ventricular tachycardia ablation procedures 15
4.6. Optimal cardiac magnetic resonance imaging modalities for . Imaging for detection of ablation-related complications ............cc.... 16
patients with atrial fibrillation 9 6.1. Oesophageal perforation after atrial fibrillation ablation.............. 16
4.7. Important considerations for the use of cardiac computed 6.2. Important considerations for the use of computed
tomography and cardiac magnetic resonance in patients with tomography and magnetic resonance in the diagnosis and
atrial fibrillation and procedures 9 management of oesophageal perforation 17
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EUROPEAN SOCIETY
OF CARDIOLOGY ADVOCACY
AND EU CARDIOVASCULAR
HEALTH PLAN
Despite the decline in cardiovascular disease
(CVD) mortality in many countries, CVDs
remain the most common cause of death
within the European Union (EU), comprising
37% of all deaths [1]. More than 60 million
people are living with CVD in the EU, roughly
1 in 10 Europeans. The burden associated
with CVD is enormous for healthcare systems,
society, and for patients and their families. In
2021, in addition to the human costs, CVD
was estimated to cost the EU €282 billion [2].
In addition to mortality, morbidity, and costs,
the experience of a heart attack or stroke can
also have a profound and lasting impact on
the quality of life of those affected, as well as
their families or caregivers. CVD is very often
perceived as a “lifestyle” disease related to
modifiable risk factors, such as tobacco use,
harmful alcohol intake, an unhealthy diet,
and physical inactivity, for which the indi-
viduals themselves are to blame. However,
many risk factors lie outside the individual’s
control. Therefore, the issue is much more
complex and requires population-level policy
interventions and a mindset shift. Many of the
modifiable risk factors associated with CVD

are also risk factors for certain cancers, and
yet cancer and cancer treatment are viewed
very differently by laypeople and policymak-
ers. Another common misperception is that
CVD is limited to older people. CVD heavily
impacts people of all age groups and is the
leading cause of mortality in people under
65 years in Europe [3]. While CVDs can occur
at any age, their risk and prevalence increase
in older people, which is particularly relevant
given Europe’s aging population. The popu-
lation aged 65 years or older is predicted to
increase significantly in the EU, rising from
90.5 million at the start of 2019 to an estimat-
ed 130 million by 2050 [4], and there will be
corresponding increases in CVD incidence and
its associated burden.

Furthermore, this burden is spread une-
venly over Europe. Tremendous inequalities
remain in patient access to appropriate
cardiovascular (CV) care within and across
EU countries. CVD accounts for 50%-60% of
all deaths in the Baltic States and Romania,
almost two-thirds (65%) in Bulgaria, but in
contrast, fewer than one-quarter of all deaths
in France (24%) and Denmark (22%) [4]. The
higher incidence, prevalence, and disability
in lower-income countries confirm the close
correlation between health and wealth [5]. In
addition, significant sex inequity persists in
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Abstract

Purpose of Review Vasovagal syncope (VVS) is a common entity causing transient loss of consciousness and affecting quality
of life. Guideline-recommended therapy involves conservative measures and pacing in selected patients. Cardioneuroabla-
tion (CNA) targeting the ganglionated plexi in the heart has been shown to reduce excessive vagal excitation, which plays a
major role in the pathophysiology of VVS and functional bradycardia.

Recent Findings The introduction of CNA has fueled research into its value for the treatment of VVS. Multiple observational
studies and one randomized trial have demonstrated the safety and efficacy of CNA and the positive impact on quality of
life. This review describes the rationale and CNA procedural techniques and outcomes. Patient selection and future direc-
tions have also been described.

Summary Cardioneuroablation is a promising treatment for patients with recurrent VVS and functional bradycardia. Further

large-scale randomized studies are needed to further verify the safety and efficacy of this approach.

Keywords Cardioneuroablation - Vasovagal syncope - Functional bradycardia

Introduction

Vasovagal syncope (VVS) is the most common type of reflex
syncope affecting patients at any age [1-3]. It is caused by
bradycardia of sudden onset, hypotension, or a combination
of the two resulting from hypervagotonia. Referred to as
the common faint, VVS is usually a benign condition. How-
ever, in some patients, the sudden onset without premoni-
tory symptoms may result in injury and frequent syncopal
episodes associated with impaired quality of life [4].
Treatment strategies for VVS include physical counter-
pressure maneuvers, increased salt and water intake, and
drug therapy with fludrocortisone and midodrine, all of
which are recommended with a low class of recommenda-
tion [3]. The possible reason for that is these interventions’
disappointing results [Se]. In the current guidelines of the
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European Society of Cardiology, dual-chamber pacing
(DDD) is recommended in patients older than 40 years with
severe, unpredictable, and recurrent syncope with docu-
mented asystole [6]. However, there is no firm evidence of
benefit of cardiac pacing in patients younger than 40 years.

Cardioneuroablation (CNA) has emerged as a strategy for
treating conditions associated with increased vagal tone—VVS,
functional AV block, and sinus node dysfunction [7, 8, 9ee].
Although studied mainly in non-randomized patient cohorts and
in only one randomized controlled trial, this treatment seems to
be a promising therapy for patients with these conditions.

This narrative review will summarize the rationale and
available techniques for CNA, focusing on endpoints. It will
also cover the evidence for benefit and pitfalls of this thera-
peutic approach. The impact of CNA on quality of life will
also be reviewed.

Rationale for Cardioneuroablation
Pathophysiology of Vasovagal Syncope

VVS is the most common type of reflex syncope. It is the
result of an abnormal autonomic reflex and the inability

@ Springer
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Ongoing substrate-driven atrial
fibrillation "boxed” in the left atrial
posterior wall with ablation: a case
report

Vassil Traykov'*, Daniel Marchov’, Emiliyan Martinov',
Asmaa El Abbady’, Valeri Gelev' and Wolfgang Dichtl’

Clinic of Cardiology, Acibadem City Clinic Tokuda Hospital, Sofia, Bulgaria, ?Cardiac Electrophysiology
Department, National Heart Institute, Giza, Egypt, *University Hospital for Internal Medicine Il (Cardiology
and Angiology), Medical University of Innsbruck, Innsbruck, Austria

Patients undergoing valve surgery for rheumatic heart disease are expected to
develop significant atrial arrhythmogenic substrates outside of the pulmonary
veins, which sometimes require complex ablation techniques for the treatment
of symptomatic arrhythmias. We describe, herein, the case of a 76-year-old
male undergoing endocardial ablation for the treatment of symptomatic
persistent atrial fibrillation which developed after aortic and mitral valve
replacement with a simultaneous tricuspid ring annuloplasty. Following
pulmonary vein isolation, the patient’'s atrial fibrillation was converted into
cavotricuspid isthmus-dependent atrial flutter. After a successful cavotricuspid
isthmus ablation, the arrhythmia reverted back to a left atrial tachyarrhythmia
originating from the posterior wall. A linear left atrial lesion led to the electrical
isolation of a large area, which included the posterior wall, as well as the
containment of the ongoing fibrillatory activity, while sinus rhythm was restored
in the rest of the atria. In conclusion, successful left atrial posterior wall isolation
can be achieved in the setting of severe scarring due to previous atriotomy by
creating a linear lesion on the atrial roof, in conjunction with pulmonary vein
isolation, sparing the patient from requiring bottom-line ablation, and avoiding
possible esophageal injury. Such compartmentalization of the left atrium may
effectively contain local fibrillatory activity, while allowing for the restoration of
sinus rhythm.

KEYWORDS

posterior wall, box lesion, independent tachycardia, ablation, case report

Introduction

Pulmonary vein isolation (PVI) is the mainstay of atrial fibrillation (AF) ablation. At
present, it is unclear whether or not the ablation of additional substrates targeting
electrical isolation in other atrial areas, such as the left atrium (LA) or left atrial posterior
wall (LAPW), provides the same benefit, as no randomized clinical trials have shown
improved benefits (1, 2). Macroreentrant atrial arrhythmias can occur late after mitral
valve replacement due to the scarring associated with atriotomy. Extensive scarring may
also occur in remote areas of the LA, particularly in patients with a history of rheumatic
heart disease (3). The case report presented herein describes the case of a patient with a
long history of AF, who underwent mitral and aortic valve replacement in conjunction
with tricuspid ring annuloplasty for the treatment of rheumatic valvular heart disease.
The patient underwent a successful isolation of a large low-voltage area of the LAPW
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Routine use of a 3D mapping system in
the ablation of supraventricular
arrhythmias with as low as reasonably
achievable X-ray exposure (AALARA):
protocol for a prospective,
observational, multicentre,
multinational, open-label registry study

Nandor Szegedi,' Evgeniy Kropotkin,? Vassil Traykov,® Ayan Abdrakhmanov,*

Faizel Lorgat,” Oleg Sapelnikov,® Stefanie Simons,” Mohammad | Amin

ABSTRACT

Introduction The reduction of fluoroscopic exposure
during catheter ablation of supraventricular arrhythmias
is widely adopted by experienced electrophysiology
physicians with a relatively short learning curve and

is becoming standard of care in many parts of the
world. While observational studies in the USA and some
parts of Western Europe have evaluated the minimal
fluoroscopic approach, there are scarce real-world data
for this technique and generalisability of outcome in other
economic regions.

Methods and analysis The arrhythmias with as low

as reasonably achievable X-ray exposure study is a
prospective, observational, multicentre and multinational
open-label registry study. Up to 700 patients undergoing
catheter ablation for right-sided supraventricular
arrhythmias (according to national guidelines) will be
enrolled for the routine use of the EnSite Precision 3D
mapping system. Participating sites are distributed in 13
countries from Central Eastern Europe, North and South
Africa, the Middle East and the CIS (Commonwealth of
Independent States), with different levels of expertise
using minimal fluoroscopic exposure techniques. After
electrophysiological procedure, patients will be followed
up for 6 months either in-clinic or via telephone interview.
Patients will be asked to complete a study questionnaire
at enrolment and 6 months after the invasive procedure
to assess quality of life changes secondary to the
procedure. The study’s primary objective is to describe
ionising radiation exposure during catheter ablation
when the EnSite Precision 3D mapping system is used
in supraventricular tachycardia ablation. The study’s
secondary objective is to assess the safety and efficacy
of this method. Furthermore, fluoroscopy timing, total
procedure time, success rate and complications will be
reported.

Ethics and dissemination The study was approved by
the ethics committee at Mohammed Bin Khalifa Specialist
Cardiac Centre (BDF/R&REC/2020-504) and the medical

8

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Multinational observational registry study in Central
Eastern Europe, Africa, the Middle East and CIS to
investigate real-world outcomes of low fluoroscopy
ablation treatment in right-sided supraventricular
tachycardia.

= Six months follow-up.

= Independent data entry in electronic case report
form.

= Unblinded non-comparative study.

ethics committees of all participating sites. Participants
will be required to provide informed consent before
enrolment in the study. The study results will be published
and presented at conferences.

Trial registration number NCT04716270

INTRODUCTION

Catheter ablation is used extensively in the
electrophysiological (EP) management of
symptomatic and recurrent supraventric-
ular tachycardia (SVT)." In this procedure,
thermal injury of arrhythmogenic substrates
is delivered by EP catheter. Patientreported
outcome measures consistently demonstrate
that patients experience significant improve-
ments in their quality of life following
ablation.*”

Current guidelines from European Society
Cardiology (ESC), American College of
Cardiology (ACC), American Heart Asso-
ciation (AHA), and Heart Rhythm Society
(HRS) support catheter ablation as a modality
of choice for long-term treatment of different
types of SVTs (recommendation class I)." °
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Endocardial, epicardial, and right atrial approach for catheter
ablation of premature ventricular contractions from the
inferoseptal process of the left ventricle
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Qc;l?ad;”; City Clinic Tokuda Hospital, Background: Inferoseptal process of the left ventricle (ISP-LV) might be a source of
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2Clinic of Cardiology, Acibadem City Clinic idiopathic ventricular arrhythmias. In these cases, ectopic foci are accessible from

Tokuda Hospital, Sofia, Bulgaria the LV endocardium, epicardially from the middle cardiac vein as well as from the
Correspondence right atrium (RA). This study reports a series of patients with premature ventricular
Vassil Traykov, Department of Invasive contractions (PVCs) arising from the ISP-LV that were successfully ablated following

Electrophysiology, Acibadem City Clinic
Tokuda Hospital, 1407 Sofia, Bulgaria.
Email: vtraykov@yahoo.com Methods and Results: Five patients (4 males, age 61+ 12.8years) with PVCs aris-

access from different structures.

ing from the ISP-LV were successfully ablated using three different approaches for
ablation—endocardial, epicardial (through coronary sinus or its branches), and RA ap-
proaches. Endocardial LV mapping, RA, and coronary sinus (CS) mapping were per-
formed in all five cases. PVCs demonstrated RBBB or LBBB-like morphology and left
superior axis. The three patients ablated endocardially had a maximum deflection
index (MDI) of 0.36, 0.43, and 0.54, whereas in the remaining 2 patients, MDI was
0.57 and both demonstrated QS morphology in the inferior leads. Local activation
time at the successful ablation site was 35+ 8.9 (26-55) msec pre-QRS. Pacemapping
at the successful ablation site resulted in a good (11/12) or perfect (12/12) QRS match
in all cases. Three of the patients demonstrated frequent monomorphic PVCs of an-
other morphology suggesting a remote exit site. All patients remained arrhythmia-
free after a mean follow-up of 21+ 15 (6-36) months.

Conclusion: Successful ablation of PVCs from ISP-LV may require access from the CS
or even RA apart from LV endocardial approach. Not infrequently patients demon-
strate additional PVC foci.

KEYWORDS
catheter ablation, crux arrhythmias, Inferoseptal left ventricular process, premature ventricular
contraction
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Brugada syndrome (BrS) is a primary electrical disease predisposing to ventricu-
lar tachyarrhythmias and sudden cardiac death [1]. The optimal diagnostics and risk
stratification in patients suspected of having BrS are challenging [2]. A type 1 Brugada
electrocardiogram (ECG) pattern is observed in about 2% of patients with fever and is also
described in pediatric inflammatory multisystem syndrome related to COVID-19 [3,4]. The
current European Society of Cardiology (ESC) guidelines for the management of patients
with ventricular arrhythmias and the prevention of sudden cardiac death indicate the
necessity to exclude Brugada phenocopies while making a diagnosis of BrS [5]. These
guidelines highlight the lower specificity of the type 1 Brugada ECG pattern observed
during the sodium channel blocker test or fever [5], but it should be mentioned that these
induced Brugada ECG patterns are not considered a BrS phenocopy. In these conditions,
genetic testing may be considered, according to a recent expert consensus statement on the
state of genetic testing for cardiac diseases [6].

In the Journal of Clinical Medicine Special Issue “New Frontiers in Electrocardiography,
Cardiac Arrhythmias, and Arrhythmogenic Disorders”, Tsai et al. [7] described a long-term
follow-up of a cohort of patients with a fever-induced type 1 Brugada ECG pattern. They
included 18 asymptomatic patients without a spontaneous type 1 BrS ECG pattern and
no family history of sudden death and 3 symptomatic individuals (two had previous
syncopal episodes, while one had aborted sudden cardiac arrest). In the mean follow-up
almost 10 years later, none of the asymptomatic patients experienced ventricular arrhythmic
events. At the same time, all symptomatic patients experienced cardiac events, including
implantable cardioverter-defibrillator therapies (shocks for new arrhythmic events) or
sudden death.

Notably, Mizusawa et al. [8] reported the risk of arrhythmic events in patients with
fever-induced BrS type 1 ECGs in a relatively large, multicenter, retrospectively collected
cohort. In their cohort, the arrhythmic event rate was 3.0%/year in patients with a history
of ventricular fibrillation, 1.3%/year in patients with a history of syncope, and 0.9%/year
in asymptomatic patients. These results, while possibly derived from a more selected
population, emphasize that the risk associated with fever-induced type 1 Brugada ECG is
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not negligible (compared to the incidence of sudden cardiac death in the general population
of 0.03-0.1%/year [9]).

Moreover, in their paper, Tsai et al. [7] noted that there was an increase in heart rate
and a significant shortening of the PR interval during periods of fever. In contrast, QRS
duration and QTc intervals were not different during fever, compared to ECGs recorded
without this condition in both asymptomatic and symptomatic patients. These data are
consistent with the observations of Mizusawa et al. [8]. Interestingly, Mizusawa et al. [8]
additionally observed that PR interval, QRS duration, and QTc interval prolonged during
the sodium channel blocker challenge, suggesting different mechanisms implicated in
their induction.

The association between fever and ECG pattern may be particularly important in light
of evidence for inflammation in the right ventricular outflow tract of BrS patients, which
may trigger ventricular arrhythmias in predisposed hearts [10].

It should be mentioned that a fever-induced type 1 Brugada ECG pattern may be
awarded 3 points in the proposed Modified Shanghai scoring system for the diagnosis of
BrS, compared to 3.5 points for a spontaneous type 1 Brugada ECG pattern and 2 points
for a sodium channel blocker-induced Brugada type 1 ECG pattern (all at nominal or high
leads) [6]. Moreover, the panel of experts for the recent ESC guidelines recommends that
an induced type 1 ECG pattern requires other clinical characteristics, including arrhythmic
syncope, polymorphic ventricular tachycardia or ventricular fibrillation, and consistent
family history to diagnose BrS, contrary to spontaneous type 1 Brugada ECG pattern in
patients without other heart diseases [5].

Thus, in line with current ESC guidelines [5], we consider a close follow-up with
general recommendations (among others: avoidance of drugs and other substances listed
on http://www.brugadadrugs.org (accessed on 24 April 2023) and treatment of fever with
antipyretic drugs) of asymptomatic (no arrhythmic syncope/nocturnal agonal respiration)
patients with fever-induced type 1 Brugada ECG pattern without documented ventricular
arrhythmia and with negative family history (both of BrS and sudden death < 45 years) as
the most reasonable approach to clinical management.
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ABSTRACT

Introduction: The implementation of diagnostic reference levels (DRLs) is an essential tool for optimisation of the
routine practice, better management of patient exposure while maintaining sufficient image quality. National
DRLs for electrophysiology (EP) procedures are not available in our country.

Purpose: The main purpose of the study was to propose, for first time in Bulgaria, national DRLs (NDRLs) for EP
studies and ablation procedures of two different levels of complexity. The proposed DRLs can be later used to
establish NDRLs by the national authority with regulatory functions related to medical exposure.

Method: A retrospective study was done with the three highest volume Bulgarian EP centers, where over 95 % of
all cardiac ablations were performed. Data were extracted from the electronic registry for invasive electro-
physiology BG-EPHY. Independently of the proposed NDRLs, we also compared the air kerma-area product (KAP)
between the participating centers for procedures of the same level of complexity.

Results: The proposed NDRL in terms of KAP were: 5.2 Gy.cm? for diagnostic EP studies, 25.5 Gy.cm? for simple
ablations, and 52.1 Gy.cm? for complex ablations. There was a significant variation in KAP for procedures with
the same degree of complexity within each center.

Conclusion: This study is the first to propose NDLRs for EP studies and ablation procedures of two levels of
complexity in Bulgaria. The results identified EP procedures requiring further optimization of patient protection
and provided a basis for future comparisons and standardization with further investigations on the topic. The
proposed NDRLs are recommended to be used for better management of radiation exposure during EP procedures
of different levels of complexity.

1. Introduction

non-fluoroscopic navigation and three-dimensional electroanatomic
mapping (EAM), reduced number of cine images, noise suppression and

Cardiac rhythm disorders have been intensively studied in the last 3
decades and the number of performed interventional cardiac electro-
physiology (EP) procedures per year has been increasing exponentially
worldwide [1]. Some of the routinely performed fluoroscopically guided
EP procedures are complex and might require prolonged fluoroscopy
times. Special attention is required in order to minimize the probability
for potential radiation-induced effects, such as skin injury, or lower the
risk of cardiovascular tissue reactions and life-time malignancy [2]. The
new technological advances, and their proper use, such as systems for

* Corresponding author.
E-mail address: dessi.zvkl@gmail.com (D.Z. Kostova-Lefterova).

https://doi.org/10.1016/j.ejmp.2023.102572

proper choice of exposure parameters, may significantly decrease pa-
tient and medical staff exposure.

The implementation of diagnostic reference levels (DRLs) is an
essential tool for optimisation of the routine practice, better manage-
ment of patient exposure while maintaining sufficient image quality.
National DRLs (NDRLs) are used to identify practices leading to higher
patient exposure for a given type of radiological procedure for group of
standard-sized patients (70 =+ 20 kg), but not for individual patient doses
[3]. NDRLs are also used as an indicator for the typical practice for a

Received 27 October 2022; Received in revised form 16 March 2023; Accepted 18 March 2023

Available online 28 March 2023

1120-1797/© 2023 Associazione Italiana di Fisica Medica e Sanitaria. Published by Elsevier Ltd. All rights reserved.


mailto:dessi.zvkl@gmail.com
www.sciencedirect.com/science/journal/11201797
https://www.elsevier.com/locate/ejmp
https://doi.org/10.1016/j.ejmp.2023.102572
https://doi.org/10.1016/j.ejmp.2023.102572
https://doi.org/10.1016/j.ejmp.2023.102572
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejmp.2023.102572&domain=pdf

@ E S C Europace (2023) 25, 185-198

POSITION PAPER

European Society https:/doi.org/10.1093/europace/euac144
of Cardiology

Searching for atrial fibrillation: looking harder,
looking longer, and in increasingly
sophisticated ways. An EHRA position paper

Zbigniew Kalarus 1’2*, Georges H. Mairesse 3, Adam Sokalz,

Giuseppe Boriani ®*, Beata Sredniawa ® "%, Ruben Casado-Arroyo © °,

Rolf Wachter", Gerrit Frommeyer 7, Vassil Traykov 8, Nikolaos Dagres 9,
and Gregory Y.H. Lip ® """

Lucas Boersma”’”, Petr Peichl”, Dobromir Dobrev15, Alan Bulava"’,

Carina BIomstrém-Lundqvist", Natasja M.S. de Groot"’, Renate Schnabel“,
Frank Heinzel*’, Isabelle C. Van Gelder?', Corrado Carbuccichio??, Dipen Shah??,
and Lars Eckardt**

1Depar‘tment of Cardiology, DMS in Zabrze, Medical University of Silesia, Katowice, Poland; ZDepar‘tment of Cardiology, Silesian Center for Heart Diseases, Zabrze, Poland;
3Department of Cardiology and Electrophysiology, Cliniques du Sud Luxembourg—Vivalia, Arlon, Belgium; “Cardiology Division, Department of Biomedical, Metabolic and Neural
Sciences, University of Modena and Reggio Emilia, Policlinico di Modena, Modena, Italy; *Department of Cardiology, Erasme Hospital, Brussels, Belgium; “Clinic and Policlinic for
Cardiology, University Hospital Leipzig, Leipzig, Germany; 'Department of Cardiology Il (Electrophysiology), University Hospital Miinster, Miinster, Germany; ®Department of Invasive
Electrophysiology and Cardiac Pacing, Acibadem City Clinic Tokuda Hospital, Sofia, Bulgaria; *Department of Electrophysiology, Heart Center Leipzig at University of Leipzig, Leipzig,
Germany; "°Liverpool Centre for Cardiovascular Science, University of Liverpool and Liverpool Heart and Chest Hospital, Liverpool, UK; ''Department of Clinical Medicine, Aalborg
University, Aalborg, Denmark; 'Department of Cardiology, St Antonius Hospital, Utrecht, The Netherlands; **Amsterdam University Medical Centers, Amsterdam, The Netherlands;
"Klinika Kardiologie, IKEM, Prague, Czech Republic; "*Faculty of Medicine, Institute of Pharmacology, University Duisburg-Essen, Essen, Germany; "®Faculty of Health and Social
Sciences, University of South Bohemia in Ceske Budejovice, Czech Republic and Faculty of Medicine and Dentistry, Palacky University in Olomouc, Czech Republic; " Department of
Medical Science and Cardiology, Uppsala University Hospital, S-751 85 Uppsala, Sweden; ®Department of Cardiology-Electrophysiology, Erasmus Medical Center, Rotterdam, The
Netherlands; *Department of Cardiology, University Heart and Vascular Center, Hamburg, Germany; *’Department of Cardiology, Charité University Medicine, Campus Virchow-
Klinikum, 13353 Berlin, Germany; *'Department Of Cardiology, University Medical Center Groningen, Groningen, The Netherlands; ??Department of Arrhythmology, Centro
Cardiologico Monzino IRCCS, Milan, Italy; 23 Department of Cardiology, Cantonal Hospital, CH-1211 Geneva, Switzerland; and 24University Clinic of Munster (Ukm), Munster,
Germany

Received 26 July 2022; online publish-ahead-of-print 18 October 2022

Keywords Atrial fibrillation ® Asymptomatic atrial fibrillation ® AF screening ® AF screening devices ® AF populations at risk ®
Patient’s benefits of AF screening

Europe will be 14-17 million, and the number of new cases of AF
per year at 120 000-215 000.* Atrial fibrillation is independently as-
sociated with increased mortality and morbidity from complications
such as ischaemic stroke, dementia, and cognitive dysfunction.® Oral

Rationale and aims for long-term
atrial fibrillation screening/search

Atrial fibrillation (AF) is the most common clinical arrhythmia with

substantial health and socioeconomic impact on healthcare." The
number of people affected by this condition was estimated to be
33.5 million in 2010, with an increasing prevalence and incidence
over the coming years.? In 2017, there were 37.6 million [95% con-
fidence interval (Cl): 32.5-42.6 million] individuals with AF/atrial flut-
ter globally.® The estimated number of subjects with AF in 2030 in

anticoagulation can significantly reduce the risk of stroke, dementia,
and death.® As a part of a holistic or integrated approach to AF care,
it is associated with improved outcomes’® and is advocated in
guidelines.w‘11

In many patients, AF can be asymptomatic, and the diagnosis is es-

tablished after the appearance of a complication typically associated
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ABSTRACT

Cardiacimplantable electronic device (CIED) infections represent a complication associated with high
morbidity and mortality. Despite enormous efforts to prevent them, the rates of infections continue
to rise out of proportion to the reported increase in CIED implantation rates. Following extensive
research of various prevention strategies and new technologies, several organizations have issued
recommendations and consensus papers covering this topic. Our narrative review aims to provide
a summary of the existing preventive strategies put forward by the European Heart Rhythm Asso-
ciation consensus and European Society of Cardiology guidelines and introduce the most recent
developments in the field, including optimized surgical site management and appropriate peripro-
cedural antithrombotic drug use. It also provides an overview of epidemiology, mechanisms, risk
factors, and risk stratification approaches. It focuses on the pre-, intra-, and postprocedural actions
that should be taken to mitigate CIED infection risks. Future directions in the prevention of CIED
infections have also been addressed.

Key words: cardiacimplantable electronic device, defibrillator, epidemiology pacemaker, infection,

prevention, risk

INTRODUCTION
Following the first reports on cardiac pace-
makers published in the late 1950s and the
subsequent development of implantable
cardioverter-defibrillators (ICD) in the 1980s,
cardiac implantable electronic devices
(CIEDs) have become the standard of care in
managing cardiac rhythm and conduction
disturbances. Published data show a constant
increase in the numbers and complexity of
CIED implantations worldwide [1]. This growth
has been accompanied by an increasing rate
of complications, especially with the wider
introduction of cardiac resynchronization
therapy pacemakers (CRT-P) and defibrillators
(CRT-D) [2]. The rate of CIED infections has
been shown to increase out of proportion
to the reported rise in device implantation
[1, 3]. The possible causes are the increasing
CIED complexity, comorbidities, and longer
life expectancy. On the other hand, CIED

infections represent an essential factor for in-
creased morbidity and mortality among CIED
recipients [4]. From an economic perspective,
CIED infection management puts a significant
financial burden on healthcare systems due
to additional treatment, prolonged hospital
stays, and reinterventions [5-7].

Despite various preventive strategies
to reduce CIED complications [8], reports
show significant differences in their imple-
mentation [9]. Meticulous antisepsis and
preoperative antibiotic prophylaxis are
highly effective and recommended by vari-
ous consensus papers and guidelines [8, 10].
New technologies, including subcutaneous
ICDs and leadless pacemakers, also aid in
the reduction in CIED infections. However,
these apply only to selected patients. The
role of antibiotic-eluting envelopes (AEEs) for
effective CIED infection prevention has been
demonstrated by randomized studies [11].

www.journals.viamedica.pl/kardiologia_polska 859
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Keywords

Introduction

Left ventricular (LV) function during right ventricular (RV) stimulation is
well studied, while the effects on RV function are not well explored. We
used speckle tracking echocardiography (STE) as it provides detailed in-
formation on LV and RV contractile performance, hence a more sensi-
tive method to assess RV and LV function.

Methods

Fifty-three consecutive patients underwent echocardiography before im-
plantation. LV and RV function was assessed with 2D echocardiography
and STE. At a median follow-up of 8 months, the patients underwent con-
trol echocardiography and device interrogation. Patients were divided ac-
cording to the percentage of cumulative ventricular pacing (CumVP) in
Group 1 with <40% in dual chamber trigger/inhibition mode (DDD)
mode or <80% in ventricular single chamber inhibition mode (VVI) mode
(n=20; 38%) and Group 2 with >40% in DDD or >80% in VVI mode
(n=33; 62%), based on the results of the mode selection trial study.’
Standard echocardiography was performed. LV and RV quantifications
were done according to current guidelines.?

Results

Patient characteristics and data are listed in Table 1. In Group 1, we ob-
served a trend towards worsening all parameters. We registered a de-
terioration in RV systolic function measured by a significant decline in
global right ventricular longitudinal strain (GLSRV) and right ventricular

Pacemaker e Ventricular function ® Speckle tracking echocardiography

free wall strain (GLSRVFW) without a significant reduction in global
longitudinal left ventricular strain (GLSLV). The systolic speed at the lat-
eral tricuspid annulus (S't) and tricuspid annular plane systolic excursion
(TAPSE) also decreased significantly without affecting the RV filling
pressures measured indirectly by E/e't ratio. LVEF was not affected at
all by this point. The systolic shortening speed at medial mitral annulus
was significantly attenuated, which was not observed at the lateral mi-
tral annulus. The altered activation leads to increased filling pressures in
the LV assessed indirectly by E\e’'m ratio. In Group 2, we measured a
significant deterioration of RV systolic function assessed by GLSRYV,
GLSRVFW, S't, and TAPSE, but we also registered a significant worsen-
ing in LV function assessed by GLSLV, but almost no dynamics in the
LVEF. The same pattern was observed in the systolic speed at the med-
ial and lateral mitral annulus. LV and RV diastolic function worsened in
both groups.

Discussion

The results from our study suggest that the altered activation induced
subclinical systolic RV dysfunction in all patients and subclinical systolic
LV dysfunction only with higher CumVP, based on STE and tissue
Doppler imaging parameters. This was caused by the altered activation,
leading to intraventricular preload redistribution.” LVEF was not af-
fected at this point in all patients. LV filling pressures increased, but
RV diastolic function remained normal. Apical stimulation may cause
worsening of RV parameters irrespective of CumVP, or the threshold
for RV dysfunction is lower than that for LV dysfunction.?
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Aims: Catheter ablation (CA) for ventricular tachycardia (VT) can improve
outcomes in patients with ischemic cardiomyopathy. Data on patients with
non-ischemic cardiomyopathy are scarce. The purpose of this systematic
review and meta-analysis is to compare early CA for VT to deferred or no
ablation in patients with ischemic or non-ischemic cardiomyopathy.

Methods and results: Studies were selected according to the following
PICOS criteria: patients with structural heart disease and an implantable
cardioverter-defibrillator (ICD) for VT, regardless of the antiarrhythmic
drug treatment; intervention—early CA; comparison—no or deferred CA;
outcomes—any appropriate ICD therapy, appropriate ICD shocks, all-cause
mortality, VT storm, cardiovascular mortality, cardiovascular hospitalizations,
complications, quality of life; published randomized trials with follow-up
>12 months. Random-effect meta-analysis was performed. Outcomes were
assessed using aggregate study-level data and reported as odds ratio (OR)
or mean difference with 95% confidence intervals (Cls). Stratification by left
ventricular ejection fraction (LVEF) was also done. Eight trials (n = 1,076)
met the criteria. Early ablation was associated with reduced incidence of ICD
therapy (OR 0.53, 95% CI 0.33-0.83, p = 0.005), shocks (OR 0.52, 95% ClI
0.35-0.77, p = 0.001), VT storm (OR 0.58, 95% CI 0.39-0.85, p = 0.006),
and cardiovascular hospitalizations (OR 0.67, 95% Cl 0.49-0.92, p = 0.01). All-
cause and cardiovascular mortality, complications, and quality of life were not
different. Stratification by LVEF showed a reduction of ICD therapy only with
higher EF (high EF OR 0.40, 95% C1 0.20-0.80, p = 0.01 vs. low EF OR 0.62, 95%
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Cl1 0.34-1.12, p = 0.11), while ICD shocks (high EF OR 0.54, 95% CI 0.25-1.15,
p =0.11vs. low EF OR 0.50, 95% CI 0.30-0.83, p = 0.008) and hospitalizations
(high EF OR 0.95, 95% CI 0.58-1.58, p = 0.85 vs. low EF OR 0.58, 95% CI
0.40-0.82, p = 0.002) were reduced only in patients with lower EF.

Conclusion: Early CA for VT in patients with structural heart disease is
associated with reduced incidence of ICD therapy and shocks, VT storm,
and hospitalizations. There is no impact on mortality, complications, and
quality of life. (The review protocol was registered with INPLASY on June 19,
2022, #202260080).

Systematic review registration: [https://inplasy.com/], identifier [202260080].

systematic review, ventricular tachycardia (VT), catheter ablation, all-cause mortality,

quality of life

Introduction

Sustained ventricular tachycardia (VT) in patients with
structural heart disease is a life-threatening condition posing
the risk of syncope and sudden cardiac death, especially with
reduced left ventricular ejection fraction (LVEF). Ischemic
and non-ischemic cardiomyopathy are the most common
conditions associated with VT (1). Most antiarrhythmic drugs
are of little value and their use is restricted in patients
with LV systolic dysfunction (2). Implantable cardioverter-
defibrillators (ICDs) are usually considered first-line treatment
in patients with structural heart disease and VT, but this
therapy does not prevent VT recurrences and ICD shocks are
associated with increased mortality and decreased quality of
life (3-7). Several studies and a few meta-analyses in patients
with previous myocardial infarction and severe/moderate LV
systolic dysfunction have shown that endocardial catheter
ablation (CA) can reduce VT recurrences, ICD therapy/shocks,
and VT storm (8-11). However, data on patients with non-
ischemic cardiomyopathy have shown that ablation more
often necessitates an epicardial approach and is less effective,
probably due to the more frequent presence of midmyocardial
or subepicardial arrhythmogenic substrate (12-15). This
additional epicardial approach in patients with diverse etiologies
might influence hard clinical outcomes, including all-cause and
cardiovascular mortality.

The objective of this systematic review and meta-analysis is
to investigate whether early CA with either endocardial or endo-
epicardial approach for scar-related monomorphic VT improves
outcomes (defined as any appropriate ICD therapy, appropriate
ICD shocks, all-cause mortality, VT storm, cardiovascular
mortality, cardiovascular hospitalizations, complications, and
quality of life) in adult patients with ischemic or non-ischemic
cardiomyopathy and ICD regardless of the antiarrhythmic drug
treatment, compared to deferred ablation or no ablation.
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Methods

This review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (16) (Supplementary File 1) and is based
on a protocol agreed upon by all authors.

Eligibility criteria

The studies included were selected according to the
following PICOS criteria: patients >18 years old with structural
heart disease and an ICD implanted or planned to be implanted
for VT, regardless of the antiarrhythmic drug treatment
status; interventional arm with CA performed regardless of
the access (endocardial or endo-epicardial) and approach
(substrate-guided or electrophysiologically guided ablation);
comparison arm with no ablation or deferred ablation; >3
of the outcomes reported (see Section “Study selection and
outcomes”); published randomized studies with follow-up
>12 months. The length of follow-up was selected with
mortality outcomes in mind.

The exclusion criteria were: studies on patients
with hypertrophic cardiomyopathy, myocarditis, Chagas
disease, congenital heart diseases, surgical ablation, and
stereotactic radioablation.

Information sources and search
strategy

PubMed, Directory of Open Access Journals (DOAJs), and
Cochrane Library databases were searched independently by
two of the authors (TS and MS) in June 2022. The search
was not restricted by language or time period. A search string
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Antibiotic-Eluting Envelopes for the
Prevention of Cardiac Implantable
Electronic Device Infections:
Rationale, Efficacy, and
Cost-Effectiveness

Vassil Traykov ™ and Carina Blomstrom-Lundqvist?3

" Department of Invasive Electrophysiology, Acibadem City Clinic Tokuda University Hospital, Sofia, Bulgaria, 2 Department of
Medical Science, Uppsala University, Uppsala, Sweden, ¢ Department of Cardiology, Faculty of Medicine and Health, School
of Medical Sciences, Orebro University, Orebro, Sweden

Infections related to cardiac implantable electronic devices (CIED) are associated with
significant morbidity and mortality. Despite optimal use of antimicrobials and other
preventive strategies, the incidence of CIED infections is increasing over time leading
to considerable costs to the healthcare systems. Recently, antibiotic-eluting envelopes
(AEEs) have been introduced as a promising technology to prevent CIED infections. This
review will address the current evidence on stratification of CIED infection risk, present the
rationale behind AEE, and summarize the currently available evidence for CIED infection
prevention as well as demonstrate the cost-effectiveness of this novel technology.

Keywords: cardiac implantable electronic device, infection, pacemaker, cardiac resynchronization therapy,
implantable cardioverter defibrillator, antibiotic eluting envelope, cost-effectiveness

INTRODUCTION

Since the initial experience with electronic pacemakers in the late 1950s and the introduction
of implantable cardioverter-defibrillators in the 1980s, cardiac implantable electronic devices
(CIEDs) have become routine therapy of numerous arrhythmias and conduction disturbances.
The numbers and complexity of CIED implantations continue to rise worldwide (1), especially
with the introduction of cardiac resynchronization pacemakers (CRT-P) and defibrillators (CRT-D)
(2) which has been accompanied by an increasing rate of complications. Device infection is an
important factor for increased morbidity and mortality among CIED recipients (3). The rate of
CIED infections has been shown to increase over the years (1, 4). Among the possible causes are
increasing complexity of implanted devices, increasing comorbidities, and longer life expectancy
with the need for multiple generator replacements and lead revisions.

Although various preventive strategies have been proposed to reduce these serious and costly
CIED complications (5) there is a significant discrepancy in the implementation of the different
preventive strategies worldwide (6). The rules of antisepsis and preoperative antibiotic prophylaxis
have been shown to be highly effective and are recommended by consensus papers and guidelines
(5, 7). The introduction of subcutaneous ICDs and leadless pacemakers may also contribute to
a reduction of CIED infections but are applicable only in a selected patient population. The
implantation of antibiotic-eluting envelopes (AEE) currently presents a promising strategy to
prevent CIED infections in patients at risk for device infections including those not suitable for the
currently available leadless or subcutaneous technology. As such, AEE use has been recommended
by recent guidelines and consensus statements (5, 7).
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Abstract

Background: Periprocedural pulmonary vein isolation (PVI) anticoagulation requires
balancing between bleeding and thromboembolic risk. Intraprocedural anti-
coagulation is monitored by activated clotting time (ACT) with target value >300 s,
and there are no guidelines specifying an initial unfractionated heparin (UFH) dose.
Methods: We aimed to assess differences in ACT values and UFH dosage during PVI in
patients on different oral anticoagulants. We conducted an international, multi-center,
registry-based study. Consecutive patients with atrial fibrillation (AF) undergoing PVI, on
uninterrupted anticoagulation therapy, were analyzed. Before transseptal puncture, UFH
bolus of 100 IU/kg was administered regardless of the anticoagulation drug.

Results: Total of 873 patients were included (median age 61 years, IQR 53-66;
female 30%). There were 248, 248, 189, 188 patients on warfarin, dabigatran,
rivaroxaban, and apixaban, respectively. Mean initial ACT was 257 = 50 s, mean over-
all ACT 295 + 45 s and total UFH dose 158 + 60 IU/kg. Patients who were receiving
warfarin and dabigatran compared to patients receiving rivaroxaban and apixaban
had: (i) significantly higher initial ACT values (262 + 57 and 270 + 48 vs. 248 + 42
and 241 + 44 s, p < .001), (ii) significantly higher ACT throughout PVI (309 + 46 and
306 + 44 vs. 282 + 37 and 272 + 42 s, p < .001), and (jii) needed lower UFH dose
during PVI (140 + 39 and 157 £ 71 vs. 171 + 52 and 172 + 70 1U/kg).

Conclusion: There are significant differences in ACT values and UFH dose during PVI
in patients receiving different anticoagulants. Patients on warfarin and dabigatran
had higher initial and overall ACT values and needed lower UFH dose to achieve ade-

quate anticoagulation during PVI than patients on rivaroxaban and apixaban.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2021 The Authors. Clinical Cardiology published by Wiley Periodicals LLC.
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1 | INTRODUCTION

Pulmonary vein isolation (PVI) is a well-established therapeutic option
for patients with atrial fibrillation (AF).%? Although currently per-
formed on a routine basis, PVI is associated with a nonnegligible com-
plication rates.>* Periprocedural PV anticoagulation strategy always
represents a balance between the risk of bleeding (vascular access site
complications and pericardial effusion/tamponade) and the risk of
thromboembolic incidents, in particular cerebrovascular events which
incidence could reach up to 1%.17¢ Effective intraprocedural anti-
coagulation is essential to minimize the risk of thromboembolism dur-
ing the PVI and is monitored throughout the procedure by activated
clotting time (ACT).%”~? It has been observed that thrombi could form
on the transseptal sheath and/or the catheter even before the trans-
septal puncture.” Early unfractionated heparin (UFH) administration
significantly reduces the risk for thrombus formation.”® However, the
use of high UFH loading doses may come with a higher bleeding risk,
suggesting that there exists a potential for overshooting with the ini-
tial UFH bolus.%*1%1* The EHRA/HRS consensus statement recog-
nizes the need of higher initial doses of UFH in patients on DOACs
than on vitamin K antagonist (VKA), as well as the requirement for
more frequent ACT measurements.? Similarly, it has been recognized
by the EHRA Practical guide on the use of DOACs, that larger doses
of UFH might be required to achieve target ACT values in patients on
DOACs than on VKA.2 In addition, recent studies showed great vari-
ability in UFH loading dosage and periprocedural anticoagulation
strateg,'ies.l""s’12 Thus, the aim of the current study is to assess differ-
ences in ACT values and total UFH dosage during PVI in patients on
different oral anticoagulation therapies. We aimed to evaluate the dif-
ferences in the initial and overall ACT during the procedure as well as
doses of the initial UFH bolus required to achieve ACT >300s in

patients receiving different oral anticoagulation therapy.

2 | METHODS

We performed an international, multi-center, registry-based cohort
analysis. Total of nine electrophysiology centers from four countries
(Table 1) were actively participating in the prospective Southeast-
Central European PVI (SECE-PVI) registry. Consecutive patients with
paroxysmal, persistent and long-standing persistent AF enrolled in the
SECE-PVI registry, in the period between April 2016 and July 2019,
were analyzed. Patients with moderate and severely decreased renal
function (creatinine clearance rate < 50 ml/min), those with anti-
coagulation therapy started just before or after PVI and in whom the
ACT measurements were not done or not recorded properly were
excluded from the study. Additionally, patients with left atrial append-
age thrombus have not undergone PVI, and thus could not be included

in the registry or the study itself. Baseline demographic characteristics,
medical history with chronic medication usage and all procedural data
were collected. Baseline laboratory data included hemoglobin, platelet
count, international normalized ratio (INR) and serum creatinine.

All included patients gave written informed consent for partici-
pating in the SECE-PVI registry. The hospital's Ethics Committee gave
its approval for the study, which was conducted in accordance with
the current version of Declaration of Helsinki.

21 | PVlprocedure

Transthoracic and transoesophageal echocardiogram to rule out left
atrial (LA) thrombus, to determine LA diameter in the parasternal long
axis (PLAX) plane, and left ventricular ejection fraction (LVEF) were
performed before every PVI procedure. PVI procedure was
performedeither using: (i) focal irrigated-tip radiofrequency
(RF) catheter (RF-group) in combination with a 3D electroanatomical
mapping systems (either CARTOS3, Biosense Webster, or NavX,
Abbott) as described in detail previously®4; (ii) using the 2nd-gener-
ation cryoballoon (Arctic Front Advance 28 mm Medtronic Inc.,) abla-

tion (CB-group) as described in detail previously.*>1#

2.2 | Anticoagulation therapy and ACT
measurement

In each group, last dose of warfarin or DOAC was given in the evening
before the procedure. When PVI was performed in the afternoon,

morning dose of warfarin or DOAC was administered in the morning

TABLE 1 Electrophysiology centers participating in the study
with number of patients per center
N of
Centre patients

University Hospital Sestre Milosrdnice (Zagreb, Croatia) 388

General Hospital Zadar (Zadar, Croatia) 19
University Hospital Zagreb (Zagreb, Croatia) 91
University Hospital Rijeka (Rijeka, Croatia) 104
Clinic for Cardiovascular Medicine Magdalena 54

(KrapinskeToplice, Croatia)

University Medical Center Ljubljana, Cardiology 6
(Ljubljana, Slovenia)

University Medical Center Ljubljana, Cardiac Surgery 51
(Ljubljana, Slovenia)

Tokuda Hospital Sofia (Sofia, Bulgaria) 63

University Hospital Graz (Graz, Austria) 97
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PE3YNTATU OT HAUMOHAJIHO AONUTBAHE ,,BPEME E 3A LP(A)“OTHOCHO
NMO3HAHUETO, HATTIACUTE U NPAKTUKUTE HA BBJIFTAPCKUTE KAPONOJIO3U
KbM U3CNEABAHETO HA JIUMOMPOTEWUH(A)

A. Bopu3saHosa’, U. lpyes?, B. Tpalikoe®

"KnuHuka ro kapduonoaus, YMBAI ,Llapuua NoanHa-NCYJT“— Coghus
2KnuHuka o kapouonoausi, HMTE ,L{ap Bopuc IlI“— Cogpusi
3KnuHuka o kapouosnoausi, Adxubadem Cumu KnuHuk YMBATT Tokyda — Cogbusi

RESULTS OF A NATIONAL SURVEY ‘IT’S TIME FOR LP(A)’ REGARDING
THE AWARENESS, ATTITUDES AND PRACTICES OF BULGARIAN CARDIOLOGISTS
FOR TESTING LIPOPROTEIN(A)

A. Borizanova', I. Gruev?, V. Traykov?®

'Cardiology Clinic, UMHAT “Tsaritsa Yoanna — ISUL” — Sofia
2Cardiology Clinic, National Multiprofile Transport Hospital “Tsar Boris IlI” — Sofia
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Pesiome. Llen Ha npoyyBaHeTO: ,Bpeme e 3a Lp(a)‘ e npoyusaHe Ha [ipyxecTBoTO Ha kapavonoaute B bbnrapus (AKB) 3a oueHka
Ha HMBOTO Ha MO3HaBaHe M 13MON3BaHe Ha NMNONPoTenH(a) — Lp(a), u npeansBukaTencTeata, KOUTo OrpaHuyaBar 13-
BbpLUBAHETO Ha TakaBa MnuaHa oueHka. Metoam u pesyntatu: B nepuoga tonu-asryct 2024 r. IKB nposege oHnaiiH
HaLMOHANHO AOMMTBaHE C BLMPOCK B TpM 00macTu: npodhecroHanHa nHgpopmaLms; uHgpopmaLms 3a 0bcTosTencTea,
MpU KOUTO Kapamonosute obmMucnsT ucnegsaHe Ha Lp(a), M BbNPOCK OTHOCHO NMPUYMHUTE 3a OFPaHUYEHO MPENopbY-
BaHe Ha Tecta. Ot 585 kapamonoaw, BKNKYMAKM ce B NpoyyBaHeTo, 189 ca oTroBopunM Ha BCUukM BbRpock, a 396 ca
OTFOBOPUIM YaCTUYHO. [lenbT Ha KIMMHWLMCTUTE, KOUTO AeknapupaT pyTUHHO u3mepBsaHe Ha Lp(a) ¢ uen ctpatuduka-
Lns Ha pucka 1 npu damunHa obpemeHeHocT, e camo 18%, kato 50% OT kapamonosuTe HUKora He uaMepsar Lp(a).
Hait-yectuTe npuunHu Aa He nopbyBaT M3cneasaHe Ha Lp(a) cnoped 55% OT kapamonoanTe ca OTCbCTBMETO Ha TecTa
B PyTUHHATa OLieHKa Ha nunuauTe u akTbT, Ye ucneasaHeTo He ce nokpuea o1 H30K (54%). Ot aHkeTupanute 94%
cnogensiT, Ye buxa uanonasanu Lp(a), ako TecTsT e penmbypeupaH. 48% OT KapamonosuTe MMaT Hyxxaa OT SICHU Knu-
HUYHM YKa3aHust OTHOCHO Lp(a). Cnopen 64% HanuuneTo Ha Tepanuu, HacoueH KbM TO3M NUMONPOTEnH, 61 1oBENo
[o no-ronsama ynoTpeba Ha Tecta 3a Lp(a). 3akntouenue: Pesyntati noka3saTr HeOBX0AMMOCTTa OT AOMbIHUTENHM
YCUNUS OT Hay4YHWUTe [PYXECTBA 3a BbBEXAAHE Ha SCHW 1 NOAPOBHU KIMHUYHM HACcOKM, BKIHOYBAHE B NIUMUOHN NaHenm
1 peumbypcupaHe Ha M3cneaBaHeTo, KakTo 1 06pa3oBaTemnHN MHULMATMBM 3a CTIpaBsiHE C OrPaHNYEHOTO U3MON3BaHe
npu3HaBaHe Ha Lp(a) 3a puckoB dakTop.

Kniouosu aymu: TMNOMPOTEMH(a), CbPAEYHOCHAOB PUCK; KITMHUYHA OLiEHKa; (haMuiHa 0GpeMEHEHOCT

Appec
3aKopecnoHgeHums:  A-p AHrenvHa bopusaHosa, Am, e-mail: borizanowa@abv.bg

Abstract. Aim: “It's Time for Lp(a)” is a survey of Bulgarian Society of Cardiology (BSC) assessing the awareness and use of
lipoprotein(a) - Lp(a), and the challenges that limit this lipid assessment. Methods and results: In the period of July-August
2024, the BSC conducted an on-line national survey with questions in three areas: professional information; information
on the clinical circumstances in which cardiologists are considering Lp(a) testing and questions about reasons for limited
test recommendation. Of the 585 cardiologists who took part in the survey, 189 answered all of the questions, and 396
answered partially. Only 18% of clinicians declare that they routinely measure Lp(a) primarily for cardiovascular risk
stratification and in cases of family history. Additionally, 50% of cardiologists never measure Lp(a) at all. The most

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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CARDIAC IMPLANTABLE ELECTRONIC DEVICES IN BULGARIA: RESULTS
FROM THE ELECTRONIC REGISTRY BG-PACE FOR 2022

V. Traykov', Sv. lovev? B. Borisov®, M. Marinov’, V. Velchev*, K. Dzhinsov®®
On behalf of the participants in the electronic registry BG-Pace’

'Department of Invasive Electrophysiology, Clinic of Cardiology, Acibadem City Clinic UMHAT Tokuda — Sofia
2Department of cardiac pacing and electrophysiology, Clinic of Cardiology, UMHAT St. Ekatherina — Sofia
SCardiology department, MHAT Trakiya — Stara Zagora
“Clinic of cardiology, UMHAT “St. Anna” — Sofia
*Department of Invasive Cardiology, UMHAT “St. George” — Plovdiv
%Research Institute, Medical University — Plovdiv
"Appendix 1 (https://10.3897/bgcardio.29.e116391.suppl1)

Pestome. HacTosLoTo npoyyBaHe NpeAcTaBs aHanua Ha AeHOCTTa No enekTpokapavocTumynaums B bunrapns npes 2022 . Bb3
0CHOBA Ha AaHHM OT HaLmoHaneH perncTbp Ha UMNNaHTpaHuTe naumentu. Matepuan u metoau: [laHHnTe, BbBEAEHN
B peructbpa BG-Pace 3a 2022 r. ca uscnesaHu peTpocnekTuBHO. AHann3npaHm ca aemorpadqcknTe AaHHM Ha NaumneH-
TUTe, TTBT NPOLeAypa, TUMBT YCTPONCTBO, PEXUMBT Ha CTUMYMNaLus, eTnonorusta, cumntomute 1 EKI 06pasbT npeau
yMnnaHTauuaTa. AHanuaupaHu ca OposT MMNNaHTaLuuu NPy pasfuyHUTE TUMOBE YCTPOMCTBA M 0B6EMBT AEMHOCT Ha
LileHTpoBe 1 onepatopu. Pesyntatu: 3a uscneasaHus nepuos ca umnnantupanm 4770 yctpoiicTaa oT 45 onepatopu B
30 ueHTBbpa. BrapacTTa Ha naumeHTUTE Npu UMNNaHTauusTa e 6una 76 (IQR 69-82, 14-98) rogutu, kato npeobnagasar
nauueHTUTe oT MbxXku non — 2843 (59,6%). Hai-ronsim 6poit uMnnaHTaLum ca oCbLLECTBEHW BbB Bb3pacToBaTta rpyna
70-79 rognHu. OcHoBeH AN 3aemaT aHTUbpagmnkapaHuTe ctumynatopu — 578,8/munmoH. OT Tax cuctemm 3a duanono-
rMyHa cTumynauus ca 6unv 111 (2,3%). BposT Ha uMNnaHTUpaHuTe kapanoBepTep-aecdubpunaTopy e No-BUCOK CNPSIMO
npeaxogHu nepuoau 1 goctura 31,9/MununoH. IMnnaHtaumnTe Ha CUCTEMU 33 PECUHXPOHW3MPALLA Tepanus ¢ PYHKLMS
Ha aedmbpunatop cbLo Genexart pbeT 40 15,9/MunuoH. 3HaunTeneH pueT ce Habnogasa 1 Npy UMNNAHTUpPYeMuTe
nyyn-pekopgepu, kouto gocturat 4o 8,8/munuoH. Bpost nmnnanTaumm 3a LeHTbp e 6un 115,5 (IQR 53-261,3, 3-546), a
3a onepatop — 76,5 (IQR 36,8-154,8, 3-364) ycTpoicTaa. [peobnagasaT nmnnaHTaummTe Ha ABYKyXMHHI YCTPONCTBA,
yniato gan e 83,1% npu AV 6nok | v Il cteneH, 72,5% npu mbnex AV 6nok, 82,6% npu HapyLueHus Ha BbTpekamepHaTa
NpoBOAMMOCT U1 66,8% Npu CMHAPOM Ha BOMHWS CMHYCOB Bb3eN. PeXxuMuTe, NO3BONSBALLYM NPELCHPAEH CEH3NHT, ae-
MOHCTPMPAT NPEeBb3XOACTBO — 62,4% npu BCUHKM NPOBOAHN HapyLeHns. Hanuue e 3Haummo (P < 0,001) HapacTBaHe
Ha gena Ha VVI pexuma C yBenuyaBaHe Ha Bb3pacTTa. 3akntoueHue: HauuoHanHusat pernctsp BG-Pace Bkmiousa
CUCTEMHO BbBELEHU KMUHUYHM, AemorpaddCki U NPOLEAYPHU JaHHW HA UMNNaHTUpaHUTE nauueHTu. [leMoHcTpupa ce
noBuLLaBaHe Ha B6post MMANaHTaLWW B CpaBHEHME C NPEAXOAHN NePUOaM, KaTo ChLUNST OCTaBa HUCHK CNPSIMO CPEAHOTO
€BpOMNECKO HMBO.

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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The current study analyses the activity in cardiac pacing in Bulgaria in 2022 based on data derived from a national
registry of patients with cardiac implantable electronic devices (CIEDs). Material and methods: Data from the national
registry BG-Pace for 2022 was studied retrospectively. Demographic data, procedure and device type, pacing mode,
etiology, symptoms, preimplantation ECG, number of implantations, and centre and operator volumes were analyzed.
Results: Four thousand seven hundred seventy devices were implanted by 45 operators at 30 centers. Median age was
76 (IQR 69-82, 14-98) years, and male patients were 2843 (59,6%). The most significant number of implantations were
carried out in the age group 70-79 years. The most commonly implanted CIEDs were antibradycardia devices — 578.8/
million. Of them, conduction system pacing was used in 111 (2.3%). Implanted cardioverter-defibrillators demonstrated
a growth compared to previous periods and reached 31.9/million. Cardiac resynchronization defibrillators implantations
also showed a growth to 15.9/million. A considerable increase was found with implantable loop-recorders, which reached
8.8/million. Number of implantations per center was 115.5 (IQR 53-261.,3, 3-546), and 76,5 (IQR 36,8-154,8, 3-364)
devices per operator. Dual chamber devices were most commonly implanted with a share of 83.1% in AVB | and |l
degrees, 72.5% in complete AVB, 82.6% in intraventricular conduction disturbances, and in 66.8% in patients with sick
sinus syndrome. Pacing modes allowing for atrial sensing were most frequently used — 62.4% of all implantations for
conduction disturbances. There was a significant increase in the use of VVI mode with increasing age (P < 0.001).
Conclusion: The national registry BG-Pace includes systematic clinical, demographical, and procedural data for CIED
implantations in Bulgaria. There is a growth in the implantation rates compared to previous periods, but they remain lower

pacemaker, implantable cardioverter-defibrillator, resynchronization therapy, volume of implantations, pacing mode,
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BbBEOQEHME

MmMnnaHTupyemnTe aHTUOpagukapOoHW enekTpokap-
OMocTUMynaTopm ca yCTpOMCTBa, KOUTO Ce UMMMaHTMpar
PYTUHHO B cTpaHata. C nogobpsiBaHeTo Ha peumbypca-
uMsTa AOCTBIHN CTaHaxa U UMNNaHTMpyemMnTe Kapamo-
BepTep-aecubpunatopu (ICD) n cuctemmTe 3a pecuH-
xpoHuaumpauia Tepanusa (CRT), kouto ce nmnnaHtupart
PYTUHHO B CrieuuanunsvpaHvTe LEeHTPOBE B CTpaHara.
EBponewickoTto kapanonornyHo apyxectso (ESC) penos-
HO MyOnvKyBa AaHHWM OTHOCHO Bpos 1 TuMa MMNaHT1pa-
HY €NEKTPOHHU YCTPONCTBA B OTAENHUTE CTPaHU YIEHKU
[1, 2]. Hakon HaumoHanHu gpyxecTBa CbLlo ca nybnu-
KyBanu o030p Ha geriHocTTa cu, 6asupaH Ha AaHHW OT
NOKarnHM Unn HauuoHanHu pernctpy u 6asv gaHHm [3].
B npeoxogHa nyonvkauusi HMe OoknagBaxme OaHHUTe
OT HanNM4yHUsl B CTpPaHaTa HauMoHaneH permcTbp Ha Um-
nnaHtTupaHuTe 3a nepuoga 2019-2021 r. [4]

LlenTa Ha HacTOAILLIOTO NPOyYBaHe e Aa ce NpeacTasy
MHopMaLIMsi OTHOCHO obema Ha ferHocTTa B obractra
Ha enekTpoKapanoctTumynaumsTa B pamkute Ha 2022 .

MATEPUAN U METOOMU

[laHHWTE 3a HaCTOALLOTO NPOoyYBaHe ca MofyYeHn OT
Jenctealms B cTpaHata HauuoHaneH permctbp Ha MMm-

INTRODUCTION

Antibradycardia pacemakers are devices that are
routinely implanted nationwide. With the improvementin
reimbursement, implantable cardioverter-defibrillators
(ICDs) and cardiac resynchronization therapy systems
(CRT) have also become more accessible. They
are routinely implanted in the specialized centers in
the country. European Society of Cardiology (ESC)
routinely publishes data on the number and type of
implanted devices in the member states [1, 2]. Some
national societies also published reports on their activity,
based on data from local and national registries and
data bases [3]. In a previous report we have published
results from the national registry for the period 2019-
2021 [4].

The current study aims to report data regarding the
activity in cardiac pacing in 2022 based on a national
registry.

MATERIAL AND METHODS

Data for the current study has been derived from
the national registry of CIED patients which is active in
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SAppendix 1

Hacrosiwata paspaboTka npecTaBs aHanu3 Ha JeNHOCTTa No enekTpokapanocTumynaums B bunrapus npes 2019, 2020
n 2021 rogvHa Ha 6asata Ha [aHHM OT HaLMOHamNEeH PerucTbp Ha UMNNaHTUpaHuTe nauveHtn. Matepuanu u meTo-
an. [laHHuTe, BbBeaeHN B pernctbpa BG-Pace 3a nepuoga m .08-2019 — m. 06.2021 ca uacnefsaHn peTpocneKkTUBHO.
AHanuavpaHn ca gemorpadicki JaHHW Ha nauueHTUTe, TUNa nNpoueadypa, TMna YCTPOMCTBO, pexuMa Ha CTUMynauus,
etvonorusaTa, cumntomute 1 EKI obpasa npegu umnnaHTaumsTa. HanpaseH e 1 aHanu3 Ha 6post MnnaHTauum npu
pasnnyHUTe TMNOBE YCTpOICTBa M 0BeMa JerHOCT Ha LieHTpoBe W onepatopu. Pesyntatu. 3a nacneasaHus nepuoa
ca umnnaHTupaHn 6949 yctponctea ot 47 onepatopu B 28 LeHTbpa. BbapacTTa Ha nauueHTuTe npu MNnaHTaumsaTa
e buna 75 (IQR 68-81, 21-103) rognHn 3a mbxete u 77 (IQR 71-82, 17-98) rogunn 3a xenute, P < 0,05. Hai-ronsm
Bpoit MMnnaHTaLumM ca OCbLLECTBEHI BbB BbapacToBaTta rpyna 70-79 roanHu. OcHoBeH Asn 3aemat aHTubpagukapaHuTe
cTumynartopu, oT kouto 3a nepuoga M.08.2019-m.08.2020 r. ca umnnanTupaHu obwo 486,7/MunnoH, a 3a nepruoga M.
08.2020-m. 06.2021 r. To3u1 Gpoit e 353,9/MunuoH. bposiT Ha UMNNaHTMpaHnTe kKapanosepTep-aehubpunaTopy HapacTea
3a nepuopa 08.2020-06.2021 r. cnpsiMo npeaxoaHus nepuog — ot 14,1 Ha 20,1/MUnnoH, a GposT MMNNAHTUPaHK YCTpoil-
CTBa OT BCUYKM TWMOBE Cnaga no Bpeme Ha asete enuaeminyn BbiHn o1 KOBWO-19. CpeaHnsat Gpolt umnnaHtamum
3a LieHTbp 3a uenus nepuog e 232,3 + 204 (2-705), a 3a onepatop — 148+139,1 (2-660) yctpoitctea. MNpeobnagasat
UMNnaHTaLuumTe Ha ABYKYXUHHW YCTPOACTBA, uninTo Asn € 65,8% npu AV 6nok | u Il ctenen, 63,5% npu mbnex AV 610k,
59,8% npw HapyLLieHns Ha BbTpekamepHaTa npoeogumocT 1 60,9% npu cuHgpoma Ha 60MHUS CUHYCOB Bb3en. Pexu-
MWTE, NO3BONABALLW NPeACHPAEH CEH3WHT AEMOHCTPUPAT NPEBBb3XOACTBO — Haf 55% npu BCUYKM NPOBOAHW HapyLue-
HWs. Hanuue e 3Haummo (P < 0,001) HapacTBaHe Ha asna Ha VVI pexuma ¢ HapacTBaHe Ha Bb3pacTTa. 3akroueHue.
HaumoranHuaT pernctbp BG-Pace BkniouBa CMCTEMHO BbBEAEHW KNWHUYHM, AeMorpaddcku W npoLedypHu AaHHU Ha
VMMMaHTMpaHUTe NauneHTH. [leMOHCTPUpa Ce HUCHK Bpoil IMMNaHTaLMM B CPaBHEHWE CbC CPELHOTO eBPOMEICKO HUBO
kaTo ce 3abensi3ea 3HauMM crap no Bpeme Ha ABeTe BbIHW Ha naHaemusita ot KOBWUI-19.

eneKTPOKapAMOCTUMYNIATOP, UMMNaHTUPYEM kapauoBepTep-Aedubpunatop, cucTemMa 3a peCUHXPOHM3MpaLLa Tepanus,
06eM UMMNaHTaLWM, PEXVM Ha CTUMYMALWS, PerucTbp

[-p Bacun Tpaitkos, am, Knunuka no Kapanonorus, Amxnbagem Cutu Knunnk YMBAI Tokyaa EAL, Byn. H. Banuyapos
51B, 1704 Codws, Ten: 024034606, e-mail: vtraykov@yahoo.com



70

B. Tpatikos, C. Moses, 5. Gopucos...

Abstract.

Key words:

Address

The current study analyses the activity in cardiac pacing in Bulgaria in 2019, 2020 and 2021 based on data derived from
a national registry of patients with cardiac electronic implantable devices (CIEDs). Materials and methods. Data from the
national registry BG-Pace in the period 08.2019-06.2021 was retrospectively studied. Demographic data, procedure and
device type, pacing mode, etiology, symptoms, preimplantation ECG, number of implantations and centre and operator
volumes were analysed. Results. Six thousand nine hundred forty-nine devices were implanted by 47 operators in 28
centres for the study period. Median age was 75 (IQR 68-81, 21-103) years in males and 77 (IQR 71-82, 17-98) years
in females, P<0.05. The largest number of devices were implanted in the age group 70-79 years. The most commonly
implanted CIEDs were antibradycardia devices with a total of 486.7/million implantations for the period 08.2019-08.2020
and 353.9/million for the period 08.2020-06.2021. Implanted cardioverter-defibrillators demonstrated a growth from 14.1/
million to 20.1/million in the period 08.2020 — 06.2021. The number of all implantations dropped significantly during the
two epidemic waves of COVID-19. The mean number of implantations per centre and per operator for the whole period
was 232.3+204 (2-705) and 148+139.1 (2-660), respectively. Dual chamber device implantations were more prevalent,
representing 65.8% of implantations in AV block | and Il degree, 63.5% in complete AV block, 59.8% in intraventricular
conduction disturbances and 60.9% in sick sinus syndrome. Pacing modes with atrial sensing represented more than 55%
of the implantations for all indications. Increasing age was associated with significantly more common use of VVI pacing
mode (P < 0.001). Conclusion. The national registry BG-Pace includes systematic clinical, demographical and procedural
data for CIED implantations in Bulgaria. Results demonstrate lower number of implantations compared to the average
European volume. There was a significant drop in the implantation rate during the two waves of COVID-19.

pacemaker, implantable cardioverter-defibrillator cardiac resynchronization therapy, implantation volume, pacing mode,
registry

Vassil Traykov, MD, PhD, Clinic of Cardiology, Acibadem City Clinic Tokuda Hospital, N. Vaptzarov blvd. 51B, 1704 Sofia,
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BbBEAQEHME

WmMnnaHTnpyemnte aHTMOpagvKapgHW — enekTpo-
KapouocTumynaTopu ce mnpunarat B CTpaHaTta noBeve
ot 5 gecetunetus. EBomntounsita Ha TexHonorunTe npes
roguHuTe Cb3gafe Bb3MOXHOCT 3a yBenMyaBaHe Ha
CNOXHOCTTa Ha codbTyepa u xapgyepa Ha Te3un yCTpon-
cTBa. M3knounTenHo ronsMm Hanpeabk belwe HanpaBeH
1 B 0bnactta Ha UMNNaHTMpyemMuTe KkapanosepTep-ae-
dumbpunartopun (ICD) n cuctemnte 3a PECUHXPOHWU3M-
pallia Tepanud. [onama 4act oT Te3u YCTpOMCTBa ca
HanNM4yHW B HalaTa CTpaHa, a HAKOM OT TSX Ce MMIMMaH-
TMpaT HanmbfHO pyTMHHO. EBponenckata Acoumauna
no Aputmun (EHRA) n EBponenckoto KapgnonornyHo
OpyxectBo (ESC) pegoBHO nybnvkyBaT AaHHU OTHOCHO
Oposi M TMNa UMNNaHTMPaHW eNeKTPOHHU YCTPONCTBA B
OTAENHUTE CTpaHU uneHkn [1, 2]. Hakon HaumoHanHu
APYyXecTBa CblLUo ca nybnukysanm o63op Ha OenHOCT-
Ta cu, 6asmpaH Ha AaHHW OT NIOKarHU Uiy HauMOoHarHm
perucTpu un 6asu aaHnu [3, 4]. Bbnpeku obnrorogulLHms
ONUT C UMMMAHTUPyEMUTE ENeKTPOHHW YCTPOWCTBA B
Haluata CcTpaHa 4O MOMEHTa He ca NyonukyBaHW cuc-
TemMaTusmpaHu gaHHW, KOUTO Aa AajaT LMPOK norneq
BbPXY eneKkTpokapaMocTumynauusata B bonrapus.

Llen Ha HacTosAWOTO nNpoyyBaHe € Aa npeacrasu
WHopMaLnsa OTHOCHO obemMa Ha OeWHOCTTa B ernek-
TpokapguocTumynaumsTa B benrapus 3a nepuoga ot
2019 po 2021 roguHa.

Bulgaria, tel: +35924034606, e-mail: vtraykov@yahoo.com

INTRODUCTION

Cardiac implantable electronic devices (CIED)
have been utilised in the country for more than 5
decades. The evolution of technology over the
years allowed for increased hardware and software
complexity in those devices. There was a huge step
forward in the field of implantable cardioverter-de-
fibrillators (ICDs) and cardiac resynchronisation
systems. Most of these devices are available in
our country and some of them are implanted on a
routine basis. The European Heart Rhythm Associ-
ation (EHRA) and the European Society of Cardiol-
ogy (ESC) publish data regarding the number and
the type of implanted CIEDs in the member states
on a regular basis [1, 2]. Some national societies
have also published data on the volume and type of
implanted CIEDs [3, 4]. Despite significant experi-
ence with CIEDs in our country no systematic data
providing an overview of pacing in the country has
been published so far.

The current study aims to provide detailed data
on cardiac pacing in Bulgaria in the period 2019-
2021.
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CATHETER ABLATION OF MACROREENTRANT ATRIAL TACHYCARDIAS
FOLLOWING TRANSCONDUIT PUNCTURE ACCESS IN A PATIENT AFTER TOTAL
CAVOPULMONARY CONNECTION WITH AN EXTRACARDIAC CONDUIT
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Pestome. [MpencTassme crnyvan Ha 23-roguileH MbX C KOMANEKCHa BPOAeHa CbpaeyHa Mandopmaums ¢ egHokamepHa huaino-
Norug, Hanoxuna MHOrokpaTHu onepaTnBHW UHTEPBEHLMK, BKIMHOYMTENHO U U3BBPLUBAHE HA TOTalHa KaBonyfMOHanHa
aHacTomo3a. [MaumeHTbT ce NpeacTaBs € YeCTo (MOYTM eXEAHEBHO) peLanBmMpalla NnpeacbpaHa Taxvukapaus ¢ BUCOKa
kamepHa YecToTa M nolua cybeKTMBHA 1 XeMOANHAMMYHA NOHOCUMOCT. [opaau Heycnex OT NEYEHNETO C aHTUMAPUTMUYHM
MeaVKaMeHTW NaumeHTLT Oelle HacoueH 3a W3BbPLLUBAHE Ha KaTeTbpHa abnaums. 3a 4ocTbn 40 NpeacbpaneTo belue
13non3BaHa NyHKLMS Ha KOHAYMTa CbC CTaHAAPTEH KOMMIEKT 3@ TpaHCcenTanHa nyHkuwms. lNpeMnHaBaHeTo Ha TpaHccen-
TarnHus MHTPOAKCEP B NMPeAChPANeTo Delue HeyCneLwHo Nopaau 3HaunTenHa Pe3NCTEHTHOCT OT CTeHaTa Ha KoHayuTa 1
npeAcbpaHaTa CTeHa. 3aToBa Ce Hanoxwu 6anoHHa aunaTaums Ha MyHKUMOHHOTO OTBEPCTME C pexely 6anoH, KoeTo faae
Bb3MOXHOCT 3a 6e3NpensaTCTBEHO BbBEXAAHE Ha YNPaBsieM TpaHccenTaneH MHTPOALOCEP B NpeacbpaneTo. MHayumpa-
Xa Ce HSKOMKO NPeAChPAHN TaxnapuTMum, Be OT KOUTO MO3BOSMXA M3rpakaaHe Ha akTUBaLMoHHa kapTa. [uarHocTuuyp-
paxa ce MakpopUEHTPY Taxukapaus, BEPOATHO 3aB1CKMa OT KaBOAHYNapHUA UCTMYC, 1 MaKpOPUEHTPK Taxnkapamns Cbe
CMOXeH Kpbr TMM OCMOPKa, aHraxwupalla gecHute 6enogpobHu BeHW 1 AeCHONPeachpAHOTO yxo. Cnef ch3aaBaHe Ha
NUHENHN Ne3nn npe3 KpUTUYHUTE NCTMYCU Ha OBaTa Kpbra ce NoCTUrHa HeMHOyLUpyemocT. |-|aL|I/IeHT'bT € rnpocnefeH 3a
nepvog ot 9 MeceLa, Npe3 KOUTO He ca perncTpupaHit pUTbMHN HapyLUEHUS.

Kntouosu aymu: TOTanHa KaBonyNMoHanHa aHacTOMO3a; ekcTpakapananeH KOHAYUT; NpeAcbpaHa Taxukapans; KaTeTbpHa abnauus.

Anpec [-p Bacun Tpaitkos, aM, Knunuka no kapamnonorus, Amknbagem Cutn Knunuk YMBAIT Tokyaa, 6yn. H. Banuapos Ne 51
3a kopecnongeHums: B, 1704 Cocpua, Ten: 02 403 46 06; email: vtraykov@yahoo.com

Abstract. We present the case of a 23-year-old male diagnosed with a complex congenital heart disease (with single ventricle
physiology) which necessitated many surgical interventions including total cavopulmonary connection. The patient presents
with recurrent (almost daily) highly symptomatic atrial tachycardia with rapid ventricular rate and poor haemodynamic
tolerance. Due to failure of antiarrhythmic drug therapy the patient was referred for catheter ablation. Atrial access was
provided following transconduit puncture with a standard transseptal set. Crossing to the atrium with the transseptal
introducer was not successful due to resistance from the conduit and the atrial wall. Therefore, balloon dilation of the
puncture using a cutting balloon was carried out which resulted in easy crossing to the atrium with a steerable transseptal
introducer. Several atrial tachyarrhythmias were induced two of which allowed mapping demonstrating a macroreentrant
tachycardia dependent on the cavoannular isthmus as well as a complex figure-of-eight circuit involving right pulmonary
veins and the right atrial appendage. Linear lesions transecting the critical isthmuses of the two circuits were delivered
which rendered the patient noninducible. During a 9-month follow-up period the patient remained arrhythmia free.

Key words: total cavopulmonary connection; extracardiac conduit; atrial tachycardia, catheter ablation
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KATETbPHA ABJIAUNA HA HAODKAMEPHU TAXUKAPOUU U NPEACBHPAOHO
TPENTEHE BE3 UITK C MUHUMAJIHO U3MNMOJNI3BAHE HA ®JTYOPOCKOINUA:
HAYANEH ONMUAT HA EAUHUYEH BBJIFTAPCKU LUEHTBP
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CATHETER ABLATION OF SUPRAVENTRICULAR TACHYCARDIA AND ATRIAL
FLUTTER WITH NO OR MINIMAL USE OF FLUOROSCOPY: THE INITIAL
EXPERIENCE OF A SINGLE BULGARIAN CENTER

D. Marchov, M. Marinov, D. Boychev, E. Martinov, P. Kamenov, V. Gelev, V. Traykov
Clinic of Cardiology, Acibadem City Clinic University Hospital Tokuda — Sofia, Bulgaria

Pestome. BbBepeHue: KatetbpHaTa abnauus (KA) e yTBbpAeH MeTof 3a NeyeHne Ha noBeyeTo aputmui. Tpumameprute (3D)
€NeKTpOaHaTOMNYHN cUCTeMM 3a kapTorpadmpare nossonseat KA Ha Hagkamepru Taxukapauv (HKT) v npeacbpa-
Ho TpenteHe (I1T) 6e3 unu ¢ MuHUMAanNHO n3non3seaHe Ha dnyopockonus (ZF/NZF). HactoswoTo npoyysaHe Lenm
Ja [oknaaBa Hawws HavaneH onut ¢ ZF/NZF KA npu nauyventn ¢ HKT n MT. Matepnan n metogm: lNposenoxme
€[JHOLIEHTPOBO MPOCMEKTUBHO MPOyYBaHe, BKMIOYBALLO MocnefoBaTenHu naumeHTtn, HacodeHu 3a KA npu HKT wnm
MT. Mpw Benukm Gewwe npoeaeHa ZF/NZF KA ¢ nanonssaHeTo Ha 3D cuctema 3a kapTorpacdmpane. M3nonasanxe Ha
chnyopockonus 6e paspeLLeHo npe3 Usnara npouegypata. AHanusupanu 6sxa npoLeaypHUTe xapakTepucTuku, oTaa-
neveHuTe pesyntatv u edekta Ha kpueata Ha obyyenue. Pesyntatu: B nepuoga 07.2020- 08.2021 r uscneasaxme
63-ma nauneHTu (Bb3pacT 53,5 + 14,1 rogunn, 57% mbxe) ¢ HKT umm IMT. Cnopeg Trna aputmus AV HopganHa pueHTpu
Taxukapamsa bewe guarHoctuumpana npn 36 (57,1%) cnyyvam, NT npu 25 (39,7%), nsBa LOMbAHWTENHA NPOBOAHA
Bpb3ka npn 1 (1,6%), n hokanHa gecHonpeacbpaHa Taxukapams npu 1 cnyyan (1,6%). Mpu Tpuma naumrenTy (4,8%)
e ycTaHoBMxa fABa aputmoreHHu cybetpata. Mpw 49 ot 63-ma nauneHTn (77,8%) ocbluectsuxme ZF KA, a npn 14
(22,2%) — NZF KA ¢ dnyopockoncko Bpeme 220 + 169 s 1 npousseseHne aosa-nnowy 7556 + 5886 mGy*cm?2. Meau-
aHarta Ha npoueaypHoTo Bpeme Gelue 88 (IQR 25-75 nepceHtun 71,5-116) min, kaTo 3a kapTorpacupaHe ca u3nonasa-
Hn 22 (IQR 25-75 nepcentun 16-31) min. HenocpeacTaeH npolieaypeH ycnex 6eLle nocTUrHaT npu BCUYKA NaLMEHTU.
MepunpoueaypHu ycnoxHeHns He 6sxa Habnoagasau. Mpu npocneassaHe oT 12 + 3 mecela He 6sixa yCTaHOBEHM
peLuanBy Ha pUTbMHUTE HapyLueHus. OTyeTe ce edekTbT Ha KpueaTa Ha obyyeHue, C pedyKums Ha npoLedypHOTO
Bpeme (p = 0,025) n 3Haunmma pasznuka (p = 0,019) B u3non3saHeTo Ha (ryopoCKONMS Npe3 pasnuyH1TE BPEMEBH
nepuoau Ha npoyysaHeTo. 3akntouenue: ZF/NZF KA e cebpaaHa ¢ Bucoka edpektusHocT 1 BesonacHocT npu HKT v
MT. KatetbpHa abnauus 6e3 n3nonasaHe Ha ¢ryopockonus e Mpunoxuma npu NoBeveTo nauueHTu. ToBa e necHo
OCBLUECTBIM NOAXOA C OTYETNNBA KpKBA Ha 0DyYeHMe.

KntouoBu gymu: KaTeTbpHa aGnau,vm, HagkamepHa Taxukapaua, npoueaypa 6e3 usnonssaHe Ha dZ)J'IyOPOCKOI'IVIﬂ, eKcnosnumsa Ha JIOHU-
3upaLln mbYeHua

Anpec [Jou. o-p Bacun Tpaiikos, am, Knunuka no kapguonorus, Amkubanem Cutn Knuiuk YMBATT Tokyga, 6yn. Hukona
33 KOpecnoHaeHums: Banuapos, 516, eT. 6, 1407 Codoms, Ten.: +35924034606, e-mail: viraykov@yahoo.com

Abstract. Introduction: Catheter ablation (CA) is an established therapy for most arrhythmias. Non-fluoroscopic three-dimensional
(3D) electroanatomic mapping systems allow ablation of supraventricular tachycardia (SVT) and atrial flutter (AFL) with
zero or near-zero fluoroscopy (ZF/NZF). The current study aims to report our initial experience with ZF/NZF in SVT
or AFL CA. Material and methods: We conducted a single-center prospective registry enrolling consecutive patients
referred for CA of SVT or AFL. ZF/NZF CA was attempted in all patients using a commercially available 3D mapping

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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system. Fluoroscopy use was allowed at any point of the procedure. Procedural characteristics and long-term outcome
were analyzed. The learning curve effect was also studied. Results: Sixty-three patients (age 53.5 + 14.1, 57% males)
with SVT or AFL were enrolled. According to arrhythmia type typical AVNRT was diagnosed in 36 (57.1%) cases,
right atrial flutter in 25 (39.7%) cases, left-sided accessory pathway in 1 (1.6%) and focal right atrial tachycardia in 1
(1.6%) case. Three patients (4.8%) had two arrhythmia substrates. The procedure was performed with ZF in 49/63
cases (77.8%), while NZF was necessary in 14 (22.2%) patients with a fluoroscopy time of 220 + 169 sec and a dose-
area product of 7556 + 5886 mGy*cm? Median procedural time was 88 (IQR 25-75 percentile 71.5-116) min with 22
(IQR 25-75 percentile 16-31) min of mapping time. Acute procedural success was accomplished in all patients with no
periprocedural complications. Over a follow-up of 12 £ 3 months, all patients remained arrhythmia-free. There was a
learning curve effect with a significant reduction of procedural time (P = 0.025) and a significant difference (P = 0.019)
in the rate of fluoroscopy use among different periods of the study duration. Conclusion: ZF/NZF CA of SVT and AFL
is associated with high efficacy and safety. Entirely fluoroless CA can be performed in the vast majority of patients. It is
a feasible approach associated with a detectable learning curve effect.

catheter ablation, supraventricular tachycardia, zero-fluoroscopy procedure, radiation exposure

Assoc. Prof. Vassil Traykov, MD, PhD, Clinic of Cardiology, Acibadem City Clinic Tokuda Hospital, N. Vaptzarov blvd
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BbBEOQEHMUE

MoHacTosileM pagunodpekBeHTHaTa  KaTeTbp-

Ha abnauusa (KA) e ocHoBHaTa Tepanusi 3a NMOBEYeTO
CYMMTOMATUYHU N peunanBmpaLL CbpaeyHn aputMmnm
ocobeHo 3a HagkamepHuTe Taxukapamm (HKT) kaTo
aTPMOBEHTPVKYyNapHaTa HoganHa pUEeHTPU Taxukap-
ans (AVNRT), aTproBeHTpuKynapHarta pueHTpu Taxu-
kapausa (AVRT) u TMNMYHOTO NpeacbpaHO TpenTeHe
(CTIJAFL) [1]. KaTeTbpHaTa abnaums ¢ m3nonseaHe
Ha dornyopockonus e npuemaHa 3a 3naTteH ctaHgapT B
NPOABLIMKEHNE HAa MHOrO roanHu [2]. KoHBeHLoHanHa-
Ta donyopockonus Hen3bexHO e CBbp3aHa C uanaraHe
Ha NOHU3MpaLLa pagnaumsi U MMa HSKOWM OrpaHuyeHnst
KaTo npeactaBsiHe Ha TpumamepHu (3D) CTpykTypu B
ABypasMepHU (ryopoCKOMNCKN pPaBHUHU. YCnexbT Ha
Tean npouenypu e Hag 90% [1]. UsnonsBaHeTo Ha
MNOHM3Mpala pagunaums e CBbp3aHO C MOTEeHUManHu
pUCKOBE 3a MauMEHTUTE M MELMLUHCKUS MnepcoHan
nopagun HanuyHuTe OAETEPMUHUCTUYHN U CTOXaCTUYHU
edekTu [3]. Te nmat KymynatmMBeH edekT 1 ca oT cepu-
03HO 3Ha4yeHne 0cobeHo B Miagarta nonynauus nauu-
€HTU, KOEeTO onpeaens 1 BaXXHOCTTa Ha HaMarnsiBaHETo
Ha pagvauuoHHaTa ekcnosmuus no Bpeme Ha ernek-
TpodmaunonormyHmTe npoueaypu [4]. Mo Te3n npuymHmn
AMEPUKAHCKUAT KOMEX Mo Kapgauonornsa npenopbysa
npvHuuna “ALARA" (Bb3MOXHO HanW-HWCKaTa pasyMHO
NOCTMXMMA [403a) BbB BCUYKN UHTEPBEHLMOHANHN Na-
©opaTtopuu [5].

Hednypockoncknte 3D enekTpoaHaTOMU4HU CUC-
Temu 3a KapTtorpadumpaHe 0sixa BbBeAeHM C Len yne-
cHaBaHe npouenypute 3a KA. Mpouenypute 6e3 nnm
C MWHMMarnHoO M13nons3BaHe Ha dryopocKonus Bede
JoKasaxa CbNOCTaBMMW pe3ynTaTh C KOHBEHLMOHan-
HUTE TakuBa Mo OTHOLUEHWE Ha MPOOBbIMKUTENHOCT, He-
NOCpenCcTBEH NpoLeaypeH ycrnex U YecToTa Ha YCnox-

Radiofrequency catheter ablation (CA) is cur-
rently a mainstream therapy for most symptomatic
and recurrent cardiac arrhythmias, especially su-
praventricular tachycardia (SVT) such as atrioven-
tricular nodal reentrant tachycardia (AVNRT), atrio-
ventricular reentrant tachycardia (AVRT) and typi-
cal atrial flutter (CTIdAFL) [1]. Fluoroscopy-guided
catheter ablation technique has been considered
the gold standard for many years [2]. Convention-
al fluoroscopy is inevitably associated with ioniz-
ing radiation exposure and carries some inherent
limitations, such as the representation of three-di-
mensional (3D) structures in a biplane fluoroscopic
view. The success rate for this procedure is greater
than 90% [1]. The use of ionizing radiation is as-
sociated with risks for patients and staff due to the
deterministic and stochastic effects of radiation ex-
posure [3]. These effects are cumulative and give
rise to great concerns, especially in the younger
population highlighting the importance of reducing
radiation exposure during cardiac electrophysiology
procedures [4]. Thus, the American College of Car-
diology recommends the adoption of the “ALARA”
(as low as reasonably achievable) principle in all
interventional laboratories [5].

Non-fluoroscopic 3D electroanatomic mapping
systems have been introduced to facilitate cathe-
ter ablation procedures. Procedures with zero or
minimal X-ray exposure have already been proved
to be comparable to the conventional approach in
terms of procedural time, acute success, and rate
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ASSESSMENT OF THE EFFECT OF CATHETER ABLATION ON QUALITY
OF LIFE AND PREDICTORS OF IMPROVEMENT IN PATIENTS
WITH ATRIAL FIBRILLATION

K. Dzhinsov'? E. Georgieva’, V. Traykov?, L. Bardarska‘, D. Boychev?®, T. Balabanski®

Interventional Electrophysiology Unit, Interventional Cardiology Department, UMHAT “Sveti Georgi” — Plovdiv
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3Department of Invasive Electrophysiology, Acibadem City Clinic — UMHAT Tokuda — Sofia
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Pestome. BbBegenue: Mpes nocnegHute AeceTUNETUs TepaneBTUYHWUTE ONLWM 33 KOHTPON Ha YecToTarta 4 puTbMa Npu
nawumeHTy ¢ npeacbpaHo MbxaeHe (MM) ca HacoueHn KbM nogobpsiBaHe Ha ka4ecTBOTO UM Ha xw1BoT (QoL). Mo oTHo-
LUeHWe Ha KOHTPONa Ha puTbMa kaTeTbpHaTa abnauus ce npesbpHa B yTBbpAEHa Bb3MOXKHOCT 3a neyeHune. Ta e
WHBA3MBHA 1 CPABHUTENHO CKbNa npoLeaypa, kosTo 0BMKHOBEHO Ce U3BBLPLUBA C LN NOBMMSBAHE HA CUMNTOMM-
Te, 3aT0Ba NoMnyyYaBaHeTo Ha HGopMaLus 3a cTeneHTa, 4o kosTo QoL e NoBAMSHO OT MHTEPBEHLMATA, € OT rons-
MO 3HaveHue. LlenTa Ha HacTOALLOTO M3CneaBaHe € Aa ce OLEeHN edekTbT OT u3onaumusaTa Ha 6enogpobHMTe BEHN
Bbpxy QoL Ha nauneHTn ¢ NIM n ga ce OTKPUAT PaKTOpUTE C HAN-rONSAMO BANSIHUE BbPXY NPOMsHATA B TO3M NO-
kasaten. MaTepuan n metoam: poy4BaHeTo € MHOTOLEHTPOBO NPOCNEKTUBHO KOXOPTHO NPOYyYBaHe, BKIHOYBALLO
nauWeHTn C NpeacbPAHO MbXAEHe, NPEMUHanK pagnodpekseHTHa 3onauns Ha GenogpobHuTte BeHu. 3a oLeHka
Ha KayecTBOTO Ha XWBOT Npeau npoueaypaTta W Ha Kpas Ha NpocneasBaHeTO ca M3NON3BaHW CTaH4APTU3MPaHH
BBMNPOCHULM U ckanu. Peayntatu: BkntoueHu ca 131 naumeHTV Ha cpefHa Bb3pacT 59 + 9.27 roauHu, 0T KOUTO
75.6% (n = 99) mbxe, npocneaeHu 3a cpeaHo 39.7 £ 13.3 meceua. OTumTa ce curHudukaHTHO nogobpeHue (p
<0.001) BB BCWYKN JOMEHM Ha Ka4eCTBOTO Ha XMBOT Ha kpas Ha NpocneasBaHeTOo CNPSMO Npeau npoleaypara.
PerpecvoHeH aHanus Ha MynTchakTopeH Mogen OTNNYM KaTo He3aBUCUMM NPESUKTOPU 3a onpesensiHe Ha rone-
MuHaTa Ha npomsHaTa B QoL npeau u cnepn abnauns dpakuusTa Ha U3TnackeaHe Ha nasata kamepa (p = 0.047),
HanW4MeTo Ha MuTpanHa uHcyduumeHumus (p < 0.0001), nHgekca Ha TenecHata maca (p = 0.002) v peunamsuTe
npe3 nbpeute 3 Mecela cneg PVI (p = 0.009). 3akntoveHue: KatetbpHata abnaums npu MM Boam go nogobpexve
B QoL npu naumenTu ¢ MM. Baxun npeauktopy 3a npomsiHa B QoL cneg POA ca dpakuusta Ha u3tnacksaHe Ha
JIK, HanuuneTo Ha MUTpanHa MHCYPULMEHLUS, UHAEKCA Ha TenecHaTa Maca W HanmyneTo Ha peLmamB no Bpeme
Ha mbpBuUTe 3 Mecela cnef PVI. Te Tpabsa aa ce umat npeasua npy u3bopa Ha TepaneBTUYHa CTpaTerus u npu
onpefensiHe Ha WHAWMBUAYaNM3MpaHus nogxoa npu Bceku boneH c MM.

Kniouosm aymu: NPeACbPAHO MbXAEHe, KavecTBo Ha xmBoT, QoL, PVI, kaTeTbpHa abnaums
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3a KOpecnoHAeHLMA: cko woce” Ne 66, 4001 Mnosams, Ten.: 032/602941; 032/602925; e-mail: krasimir.dzhinsov@mu-plovdiv.bg
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Abstract.

Introduction: Over the last decades the rate and rhythm control options available for patients with atrial fibrillation
(AF) have been aimed at improving arrhythmia symptoms and quality of life (QoL). In terms of rhythm control catheter
ablation has become a valid treatment option. Since it is an invasive and relatively costly procedure generally performed
with the aim of symptom control, obtaining information on the degree to which QoL is affected by the intervention is of
great importance. The aim of the present study was to assess the effect of pulmonary vein isolation (PVI) on the QoL of
patients with AF and to determine the factors of greatest influence on the change in QoL. Material and methods: This
was a multicenter prospective cohort study involving patients with atrial fibrillation who underwent radiofrequency PVI.
Standardized questionnaires and scores were used to assess QoL before the procedure and at the end of the follow-
up period. Results: The study included 131 patients at mean age of 59 + 9.27 years, 75.6% (n=99) were men. The
patients were followed for a mean of 39.7 + 13.3 months. At the end of the follow-up period, we observed a significant
improvement (p < 0.001) in all domains of quality of life compared to baseline. Through multivariate regression
analysis, left ventricular ejection fraction (p = 0.047), mitral regurgitation (p < 0.0001), body mass index (p = 0.002) and
recurrences within the first 3 months following PVI (p = 0.009) were found to be independent predictors of the change in
QoL before and after ablation. Conclusion: Catheter ablation of atrial fibrillation results in improvement of QoL in patients
with AF. Left ventricular ejection fraction, functional mitral regurgitation, body mass index and recurrences within the
first 3 months following PVI are important predictors of change in QoL after radiofrequency ablation. They are to be

considered when choosing therapeutic strategy and defining the individual approach to each AF patient.
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BbBEOQEHMUE

Mpe3 nocnegHnTe AeceTnneTys NpeacbpaHOTO MbX-
aeHe (MM), B pe3ynTat Ha cBbp3aHaTa ¢ Hero 3abonesa-
€MOCT M CMBbPTHOCT, Ce MPEBbpPHA B COLMArHO 3Ha4YMMO
3abonsBaHe, ocobeHo B passuTUTE cTpaHu. Kato ce
nUmaT NpeaBvf 3acTapsiBaHETO HA HACEMNeHWETO N BUCO-
KMAT MPOLIEHT NaLMEeHTN CbC 3aTTbCTABaHE N apTepuyarn-
Ha XMNepTOHUS, Ce OYaKBa HEroBOTO Pa3npoCTpaHeHune
Ja HapacHe OOMbMHUTENHO Npes3 crnefsaliute roauvHuU
[1]. C n3kntoveHne Ha aHTMKoarynaumsTa, nuncea Tepa-
neBTMYHA Bb3MOXHOCT, HamarsBalwa 3abonsemoctta u
CMBPTHOCTTa Npu naumeHTn ¢ NM. HanudHuTe onuum 3a
KOHTPOS Ha YecToTarta U puTbMa ca HaCO4YeHM KbM NOA0-
OpsABaHe Ha CMMNTOMUTE HA apUTMUATA U Ka4EeCTBOTO Ha
*mBoT (Qol) Ha naumeHTuTe [2]. CnegoBaTenHo TouHaTa
oueHka Ha QoL e oT peluaBaLLlo 3HaveHne npu nogbopa
Ha naumeHTun, KomTo Brxa MManu Han-ronsimMa noraa ot
KOSITO 1 Aa e TepaneBT!yHa MHTEPBEHLIMS.

Mo OTHOLLEHME Ha KOHTPOMNAa Ha pPUTbMa KaTeTbpHa-
Ta abnaumsa ce npeBbpHa B YTBbpPAEHA Bb3MOXHOCT 3a
neveHvie, HamansiBalla peuuavBUMTE Ha apuTMusaTa U
yecToTarta U NPoObLIMKUTENHOCTTA Ha enusoaute Ha [V
Npy CUMMATOMHM NauUUeHTU. HannyHnTe AaHHW Nokasear,
Yye m3onaumaTa Ha GenogpobHuTe BeHn (PVI) moxe ga
Hamanu 6post Ha xocnuTanu3auunTe, ga nogobpu Kor-
HUTVBHUTE CMOCOBHOCTY, (DYHKUMOHANHMSA cTaTyc U u-
3M4ECKNst KanaumTeT Ha nauneHtuTe [3]. ToBa Moxe aa
NPOMEHM Bb3NPUSTUETO MM 3a 3ab0MNABaHETO U TAXHOTO
Ka4yeCTBO Ha XXMBOT HE3ABMCUMO OT ycriexa Ha npoueay-
paTta 1 Tuna Ha NpPeacbpAHOTO MbXKaeHe [3]. Bbnpeku ve
ebekTbT OT KaTeTbpHaTa abnaums Bbpxy nauneHTn ¢ [NV
€ LUMPOKO MPOYYEH, NMOBEYETO KMMHUYHU U3MUTBAHNUS Ce
KOHLEHTpUpaT OCHOBHO BbpXxy pesynTtata oT PVI u Ha-
nuyuneTo Ha peunams [4]. YcneBaemocTTa Ha abnaumsaTa n

atrial fibrillation, quality of life, PVI, catheter ablation
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INTRODUCTION

Over the last decades atrial fibrillation (AF)
along with associated morbidity and mortality has
become a disease of social significance especially
in developed countries. Given the aging population
and the incidence of risk factors its prevalence is
expected to increase further in the following years
[1]. Only a few measures have been shown to sig-
nificantly reduce morbidity and mortality in AF pa-
tients. The treatment options available for rate and
rhythm control are aimed at improving arrhythmia
symptoms and quality of life [2]. Therefore, accurate
assessment of the latter is crucial for the selection of
individuals who would have the greatest benefit from
any intervention.

In terms of rhythm control catheter ablation has
become a valid treatment option, reducing arrythmia
recurrence and AF burden in symptomatic patients.
Available data suggest that pulmonary vein isola-
tion (PVI) may decrease healthcare utilization and
improve cognition, functional status, and exercise
tolerance. [3] It might change patients’ perception
of the disease and their quality of life regardless of
procedural success and atrial fibrillation sub-type
[3]. Although the effect of catheter ablation on AF
patients has been extensively studied, most clinical
trials assess procedural outcomes and arrythmia
recurrence. [4] Procedural outcome and QoL im-
provement determine the cost-effectiveness of the
PVI and its benefit in terms of healthcare utilization
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Abstract. We present a case of a 78-year-old patient with persistent atrial flutter, history of atrial fibrillation and atrioventricular conduction
disturbances, including first-degree atrioventricular block (AVB) and paroxysmal complete AVB. Echocardiography revealed mildly
reduced left ventricular ejection fraction (LVEF, 44%). The patient had high thromboembolic risk, had previous ischemic stroke,
suffered from chronic coronary artery disease treated with hybrid coronary revascularization (minimally invasive direct coronary
artery bypass grafting and subsequent percutaneous coronary intervention) as well as left atrial appendage closure. Because
of high bleeding risk, double antiplatelet therapy (acetylsalicylic acid and clopidogrel) combined with low dose of low-molecular-
weight heparin after cardiac surgery were introduced. Due to persistent atrial flutter, complete AVB, lack of intraventricular
conduction abnormalities, mildly reduced LVEF and expected high right ventricle pacing burden, the patient was referred for dual-
chamber pacemaker implantation using conduction system pacing (CSP), preferentially His bundle pacing (HBP). The procedure
was performed with good outcome and CSP was utilized via HBP. After reassessment of thromboembolic and bleeding risk, the
patient was discharged home on reduced dose of dabigatran. Short-term follow-up showed stable HBP parameters along with
no additional symptoms. Despite good short-term outcomes and no complications in studied patient, large randomized controlled
trials are needed to verify long-term safety and efficacy of HBP to optimize clinical care of patients with atrioventricular conduction
abnormalities using a personalized approach.

Key words conduction system pacing; heart failure; His bundle pacing; pacemaker; thromboembolic risk; bleeding risk
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Pestome. MpepacTaBsme cryyait Ha 78-roayLLEH NaLMeHT C NePCUCTMPALLO NPeACHPAHO TPENTeHe, aHaMHe3a 3a NPeChPAHO MbXAEHe
W1 HApYLLIEHO aTPVOBEHTPMKYMapHO NPOBEXAaHe, BKIT. apTMOBEHTPUKyNapH Brok (AVB) mbpea cTeneH 1 napokcuamareH MmbrieH
AVB. Exokapeauorpachusita 00eKT1BI3Mpa NEKO HaMarneHa neBokamepHa dpakums Ha ustnacksaHe (LVEF) ot 44%. MaupeHTst
BelLLe ¢ BICOK TPOMBOEMBONMYEH PUCK MOPAAV MPEXVBSH MO3BYEH MHCYMT 1 XPOHIUIEH KOPOHAPEH CYHAPOM, FEKyBaH ¢ Xvbpu-
[Ha KOpOHapHa peBackynapu3auusi (MUHUMaNHO MHBA3MBEH aopTO-kKopoHapeH Baiinac 1 nocreasaLla nepkyTaHHa KopoHapHa
NHTepBeHLWs) 1 Gelle TPETUPaH ChC 3aTBapsiHE Ha NEBOMPELCHPAHOTO YXO. opaav BICOK XeMoparuieH puck, crnep Kapamo-

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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KniouoBu gymm:

XMpyprYHaTa MHTEPBEHLMS Delle CTapTpaHa ABOVHA aHTUarperaHTHa Tepanvist (aLeTUNCanvUUoBa KNCenHa v Knonugorpen)
B KOMOVHALMS C HUCKa [03a HCKOMOMEKYNSpeH xenapvH. MauneHTsT Gelle HacoueH 3a UMMMaHTaumMs Ha ABYKyXUHEHENeK-
TPOKapAVOCTUMYNAaTOp CbC CTUMYNaLMS Ha npoBoaHaTta cctema (CSP) ¢ npeanoumTaHns KbM CTUMyNaLMs Ha CHOMa Ha Xuc
(HBP) nopagu nepcucTvpalL, env1304 Ha NPeacbpaHo TpenTeHe, mbneH AVB, nuncaTa Ha HapyLLEHs! BbB BbTPEKaMepHaTa npo-
BOZMMOCT 11 04aKBaHWs BCOK A5 HA AECHOKaMepHa CTUMymaLns npy neko HamaneHa LVEF. TMocturHa ce yenelHa umnnas-
Taums kato CSP ce ocbluectsu ypes HBP. Crieq npeoLeHka Ha TPOMBOeMOONMYHIS N XeMOPariYHUs pUCK NauneHTsT Belle
JEexocnuUTanuanpaH Ha Tepanus ¢ Hucka 403a gaburatpaH. KpaTkocpoyHOTO MpocreasBaHe AEMOHCTpYPa CTabunHy napameTpu
Ha CTUMyraLus 1 fiunca Ha cumnToMaTtuka. Bunpekn gobpys pesynTar u nuncata Ha YCroXHEHWs Mpy OnucaHus cryyan, ca
HeobXoaMMM ToNeMU PaHLOMM3VPaHK MPOYYBaHWS, KOWTO Aa MOTBLPAST AbArocpodHaTa 6esonacHocT u edmkacHocT Ha HBP
1 ponsiTa Ha MeToda 3a ONTMMM3ALMSTA Ha TpUKaTa 3a NALMEHTUTE C HAPYLLEHUS B aTPUOBEHTPUKYITHOTO MPOBEXOAHe Ype3
W3MON3BaHe Ha NepcoHanu3mpaH noaxos.

CTVMymaLusl Ha MPOBOAHATA CICTEMa, CbpAEYHa HEOCTATLYHOCT, CTUMYNALVS Ha CHoMa Ha XUC, erekTpokapanocTMyriaTop,
TpoMBOemMBONNYEH pYCK, XeMOopariieH puck

Anpec a-p Masen T. Matycuk, gm, VHCTUTYT no kapawmornorus, ®akynteT no MeauumHa, MeauumuHckn konex Ha ArenoHckus
3a KopecnonaeHuus:  YHusepcurter, yn. MpagHnuka“ 80, 31-202 Kpakos, Mornwa Phone: +48 12 614 22 77; Fax: +48 12 614 22 26; e-mail: pawel.
matusik@wp.eu
INTRODUCTION when performing standard coronary artery bypass graft-

Conduction system pacing (CSP), including His bun-
dle pacing (HBP) and left bundle branch area pacing (LB-
BAP) has emerged as an alternative approach to tradition-
al right ventricular pacing (RVP) [1]. These methods aim
to predominantly capture conduction system, compared
to dominant myocardial pacing with traditional RVP. There
is growing evidence that CSP provides more physiologi-
cal cardiac pacing, preserving ventricular synchrony (or
reducing ventricular dyssynchrony) as well as preventing
decrease in left ventricular ejection fraction (LVEF) and
development of pacing induced cardiomyopathy (PICM),
which may be observed in about 12% of patients with
atrioventricular block (AVB) after a mean period of about
4 years [1, 2]. Considering the above, current European
Society of Cardiology (ESC) guidelines state that HBP
may be considered, among others, as a viable method
in patients with AVB, expected high RVP percentage and
preserved or mildly reduced LVEF [3].

CASE PRESENTATION

We present a case of the 78-year-old patient with
persistent atrial flutter, a history of atrial fibrillation, atrio-
ventricular conduction disturbances, including first degree
and paroxysmal complete AVB as well as heart failure
with mildly reduced LVEF (HFmrEF) who was admitted
to the hospital for cardiac implantable electronic device
placement.

Previous electrocardiogram (ECG) recordings re-
vealed first-degree AVB and paroxysmal complete AVB
(Figure 1) with concomitant pauses over 2 seconds.

Evaluation of the medical history revealed multiple co-
morbidities. The patient had a history of ischemic stroke
(signs of Wallenberg’'s syndrome), chronic coronary syn-
drome with multivessel disease, which was treated using
hybrid coronary revascularization, due to high surgical risk

ing. The patient underwent minimally invasive direct cor-
onary artery bypass grafting through left minithoracotomy
with left internal mammal artery to left anterior descending
coronary artery (MIDCAB, LIMA-LAD) with concomitant
left atrial appendage (LAA) closure using epicardial clip
(AtriClip) and percutaneous coronary angioplasty (PCI)
of right coronary artery with the use of drug eluting stent
implantation 3 weeks after MIDCAB. Additionally, the pa-
tient presented with several additional conditions: hyper-
tension, type 2 diabetes mellitus, obesity, cholelithiasis,
cysts of the left kidney, incidentaloma of left adrenal gland
and discopathy. The patient had been hospitalized due
to severe anemia with red blood cells transfusion, then
additional endoscopic examination had revealed sigmoid
diverticuli and esophageal varices. However, no signs of
active bleeding had been observed during previous hos-
pitalization.

On admission, during medical interview, the patient
reported reduced exercise tolerance, vertigo and presyn-
cope that had been present for two months.

The 12-lead ECG revealed atrial flutter with unknown
onset, no intraventricular conduction disturbances with
QRS duration of about 90 ms (Figure 2, Panel A). Atri-
al flutter persisted throughout the whole hospital stay.
Transthoracic echocardiography (TTE) revealed: mildly
reduced LVEF (44%), hypokinesis of inferior-lateral wall,
inferior wall, apex and anterior part of intraventricular sep-
tum, increased left atrium area (23 cm?) and right atrium
area (20 cm?), mild regurgitation of mitral valve and re-
strictive left ventricular filing pattern. Following discus-
sion with the patient and shared decision making rhythm
control strategy was undertaken. After careful evaluation
of patients’ overall health status including expected high
RVP percentage, the patient was qualified for permanent
dual-chamber pacemaker implantation with CSP, prefer-
entially HBP. After obtaining patients informed consent,
pacemaker implantation procedure was performed.
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Ctumynauusta Ha npoogHata cuctema (CSP) e TexHuka 3a kapAMOCTUMYnaLms, BKNKOYBALLA UMNNAHTUPaHE Ha
€neKkTpoau 3a NOCTOSHHA KapAMOCTUMYNaLMs Ha PasfiHK MeCTa No NPOTEXEHME Ha CbpAeYHaTa NPoBOAHA CUcTe-
Ma, BKMoyBaLLm cHona Ha His (HBP) n obnactta Ha nsiBoto 6egpo (LBBAP). MHTpakapamuantata exokapanorpadus
(ICE) moxe fa ynecHu MMNIaHTUPAHETO Ha MOCTOSIHHUS €MNEKTPOA 3a cTUMynauus B obnacTta Ha nseoTo 6eapo
(LBB) Ha mexaykamepHus centym. [Joknageame cnydyait Ha 83-roguiweH naumeHT ¢ geceH 6eapeH 6nok (RBBB),
nsB npeaeH acumkynapeH 6nok (TN®BE) n cBeToBLPTEX NO Bpeme Ha enn3oau Ha 2:1 aTpuoBeHTpukynapeH (AV)
6nok, npu korTo ce ocblyectu CSP nog koHTpona Ha ICE B Hawws ueHTbp. OCBeH CTaH4apTHWUS (ypOCKOMNCKM
KOHTPON M MOHUTOPUPAHETO Ha WHTPaKapAManHuTe CUrHanu, B To3u cnydvait usnonssaxme u ICE 3a Busyanusauus
Ha NPOHWKBAHETO Ha enekTpoAa B MexaykamepHaTa nperpagata no Bpeme Ha umnnaHtayusTa. JlokanusauusTa Ha
€neKkTPoAa Ha AECHOKaMEpHWS acnekT Ha MeXAyKaMepHUs CEeNTyM, 1 AbnboynHaTa Ha NPOHWKBaHe Ha enekTpoaa
B CenTyma u gocturaHeto My go obnactra Ha nasoTo 6eapo 6sxa necHo Busyanuaupanu ¢ ICE. MocTturHa ce ce-
nektuseH LBBAP, gemoHcTpupaH ypes npuetute kputepumn ot EKT n nHTpakapguanyute enektporpamu. /snonssa
ce aBTOMaTnyeH strain rate cbe speckle tracking, 3a ga ce ageMoHcTpupa 3anaseHa nesokamepHa (LV) CMHXpOHHOCT
cnep npouenypara. Mpu umnnantupaHeto Ha LBBAP moxe na ce usnonsea ICE 3a HabniogeHWe Ha NPOHUKBAHETO
Ha enekTpoda B CENTyMa, KOeTo NoTeHUManHo nogobpsisa besonacHocTTa 1 egmkacHOCTTa Ha TO3M Moaxoa 3a
CTUMynaLus.

WHTPaKapananHa eXOKapumorpachﬂ; CTMMynauna Ha 30HaTta Ha naBoTo 6enpo; €1eKTpoA, ynpaBnaBaH CbC CTUNET

Hou. a-p Bacun Tpaiikos, om. OTgeneHne no uHBasweHa enektpodmavonorus, Amkunbagem Cutu Knuuk YMBAJT Toky-
Aa, 1407 Codoms, Ten.: +35924034606, e-mail: vtraykov@yahoo.com

Conduction system pacing (CSP) is a pacing technique involving the implantation of permanent pacing leads at different
sites along the cardiac conduction system and includes His bundle pacing (HBP) and left bundle branch area pacing
(LBBAP). Intracardiac echocardiography (ICE) might facilitate the implantation of the permanent pacing lead in the left
bundle branch (LBB) area of the interventricular septum. We report a case of an 83-year-old patient presenting with right
bundle branch block (RBBB), left anterior fascicular block (LAFB), and dizzy spells during episodes of 2:1 atrioventricular
(AV) block who underwent CSP with ICE guidance at our center. Apart from standard fluoroscopic guidance and monitoring
of intracardiac signals, ICE was also used to monitor lead advancement in the septum during the implantation. The

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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landing zone and penetration depth of the pacing lead through the RV septum, mid-septum, and LBB area septum were
easily visualized with ICE. Selective LBBAP demonstrated by the accepted ECG and electrogram criteria was achieved.
Automated strain rate protocol with speckle tracking was used to demonstrate preserved left ventricular (LV) synchrony
following the implantation. The use of ICE to guide LBBAP implantation can be used to monitor lead penetration in the
septum, potentially improving the safety and efficacy of this promising pacing modality.

Key words:

Address
for correspondence:

BbBEAEHME

CtumynaumaTa Ha npoBogHata cuctema (CSP) e
TEXHWKA, KOATO BKIOYBA UMMNIAaHTUPaHe Ha NPOBOAHMUK
3a MOCTOsIHHA KapAMOCTMMYynaLumns no npoTexeHue Ha
pasnuMyHM MecTa Ha CbpAevHaTa NpoBodHa cUcTeMa,
BKIMOYBALLA CTMMYNaumsa Ha cHona Xuc, HeroBmute oc-
HOBHM KIOHOBE UMW TEXHUTE OOMbIAHUTENHN Pa3Kro-
HeHusl, B TOBa YWCNO AuCTanHuTe BnakHa Ha [ypku-
Hue. MNMopaan Bb3MOXHOCTTa 3a NOCTUraHe Ha no-crta-
OMIMHM enekTpuyeckn napamMeTpu Hackopo B KITUHWY-
HaTa npakTuka Oele BbBegeHa M MonynspvavpaHa
cTMMynaumsaTa Ha 3oHaTa Ha naBoTo 6eapo (LBBAP).
Mafi-Rad n cbTp. AEMOHCTpMpPAT OCBLLECTBMMOCTTA
Ha neBokamepHaTa cenTtanHa ctumynaumsa (LVSP)
ype3 TpaHccenTaneH Moaxod B MbPBOTO MpoyYBaHe
npu xopa [1]. Huang u cbTp. Mogmuduumpar Tasu Tex-
HUKa 1 OeMOHCTpupaT, Ye OMpeKkTHaTa cTuMynauus B
obnactTta Ha NpoKCMMarnHusi CerMeHT Ha NABOTO 6eapo
(LBB) moxe ga 6bae nocturHata uM ocbLuecTBEeHa Mo
TpaHccenTaneH nbT [2]. KoHBeHUMOHaNHW enekTpoau,
yrnpaBnsiBaHN CbC CTUIET, KakTo 1 TakMBa 6e3 nymeH
mMoraTt ga 6vaart musnonseaHu 3a CSP, kato enekTpo-
avTe, yrnpaBnsiBaHW CbC CTWUIET, npeanarart no-BuCo-
Ka 4yecToTa Ha ycnelwHa nvnnaHtaums Ha LBBAP npu
no-kpaTku npouenypHu BpemeHa [3]. HesaBucumo ot
TMNa enekTpoA, KOWTo ce nanonsea 3a CSP, yecTto ca
HeoOXoaMMM MHOTOKpaTHM OMNUTK 3a NPOHUKBAHE Npe3
cenTyma 3a (hmkcupaHe Ha enekTpoga B 6rnv3ocT Oo
unu gupekTHo Bbpxy LBB [4]. HTpakapguanHaTta exo-
kapaunorpadus (ICE) moxe ga e nonesHa 3a no-gobpo
nosnumnoHmpaHe Ha enektpoga [5, 6]. EgHo ot Han-LeH-
HuTe npeammcTea Ha ICE e cnocobHocTTa Aa ce oueHu
BnmnsocTTa Ha UKCHMpaLLMs MEXaHW3bM Ha Bbpxa Ha
enekTpoda Ao eHaokapaa Ha nsiearta kamepa (LV) nnm
3a paHHO OTKpMBaHEe Ha cenTanHa Mukponepdgopauums.

OMUCAHUE HA KNMHUYHUA CNYYAHN

[oknagsame cnyyan Ha 83-roguvileH naumeHT ¢ 2:1
AV 6nok, geceH 6egpeH 6nok (RBBB) n nsas npeneH
dacumkynapeH énok (JINMPB) (dwr. 1), npeacrassLy ce
CbC 3aayX, CBETOBbPTEX U NPUYEPHSBaHe Npea ounTe,
6e3 cuHkon. OnnakBaHusATa gatupat OT ABe CeaMuum

Intracardiac echocardiography; Left bundle branch area pacing; stylet-driven lead

Assoc. Prof. Vassil Traykov MD, PhD, Department of Invasive Electrophysiology, Acibadem City Clinic Tokuda Hospital, BG —
1407 Sofia, tel: +35924034606, e-mail: vtraykov@yahoo.com

INTRODUCTION

Conduction system pacing (CSP) is a technique
of pacing that involves the implantation of permanent
pacing leads along different sites of the cardiac con-
duction system by pacing at the level of His bundle
or its major branches or their further ramifications
including distal Purkinje fibers. Recently left bundle
branch area pacing (LBBAP) was introduced and
accepted widely as it provides more stable pacing
parameters. Mafi-Rad et al. demonstrated the fea-
sibility of permanent left ventricular septal pacing
(LVSP) via the ventricular transseptal approach in a
first-in-human study [1]. Huang et al. modified this
technique and demonstrated that direct pacing of the
proximal part of the left bundle branch can be ac-
quired and accomplished using the transseptal route
[2]. Conventional stylet-driven and lumenless leads
could be used as CSP lead and stylet-driven leads
offer higher LBBAP lead implantation success rates
while shortening implant duration [3]. Regardless of
the type of permanent lead that is used for CSP, mul-
tiple screw-in attempts under fluoroscopy are often
needed to place the pacing lead tip near or at the left
bundle branch (LBB) [4]. Because of that, intracardi-
ac echography (ICE) guidance could be helpful for
better lead placement [5, 6]. One of the most valu-
able advantages of ICE is the ability to assess the
proximity of lead helix to the LV endocardium and
detect septal perforation early.

CASE DESCRIPTION

We report the case of an 83-year-old male patient
with 2:1 AV block, right bundle branch block (RBBB),
and left anterior fascicular block (LAFB) (Figure 1)
presenting with shortness of breath and dizziness
without syncope dating back two weeks prior to hospi-
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[MpeacTaBeHy ca AaHHV OT HALMOHaMHMUS enekTpoHeH perncTbp BG-EPHY 3a enekTpodinanonorniHmnTe kateTbpHu abnawm npes
2022 rogvHa. MaTepman n meToam: PeTpocnekTvBHO e NpoyyeHa MbHa eaHoroAniuHa u3eagka ot peructopa BG-EPHY. Mpeg-
CTaBeH Ca pasnpeaeneHneTo Ha nauyeHTUTe No Non 1 Bb3pacT, 6posT NpoLeaypy, YectoTaTa Ha 3non3BaHe Ha enekTpoaHaTo-
Mu4eH menuHr (EAM), upurvpana abnaus v kpuoabnaliysl, YectoTata Ha enekTpochmam1onorMiHIUTE AnarHo3u, Ha HeMoCPEACTBEH
yCrex, KakTo 1 Ha MHTpanpoLeaypHy ycnoxHenus. PesynTatu: Mpes 2022 r. B ceaeM enekTpotn3nonorniHu LieHTbpa ca U3Bbp-
LweHn 1369 abnauum npu 872 mbxe (63.7%) v 497 xeHu (HapacTBaHe ¢ 57% cnpsmo npeaxoaHaTa roauHa), Bkn. 15 naumeHT Ha
Bb3pacT < 18 rog. (1.1%). EAM e n3nonaeaH B 746 abnauum (54.5%), npnrupaH katetsp — B 814 (59.5%), kpnobanoHeH kateTbp
- B 130 (9.5%), uHTpakapgmanHa exorpadms — B 33 (2.4%). Hait-yecto e npaBeHa usonauus Ha 6enoapobHu BeHn (40.2%),
cnepgaHa ot abnauus Ha AV HoganHa pueHTpu Taxukapaus (18.6%) v TunnyHo npeacwbpaHo TpenteHe (16.6%). Henocpeactse-
HUAT ycnex e Hag 98%, a MHTpanpoueLypHUTe YCNOXHEHNS — NoA 2%. 3aknioyeHne: HaunoHanHuaT perucTsp no enekTpodm-
3110110rMs BKITKOYBA CUCTEMHO M HEMPEKLCHATO OCHOBHW AaHHW 3a abnauunTe Ha CbpAeYHU apUTMUK, N3BBLPLUBAHM B CTpaHaTa.
B ycnosusTa Ha 3atuxalua naHgemmst ot COVID-19 1 ¢ BKMOYBAHETO Ha HOBW LIEHTPOBE B perncTbpa npea 2022 r. ce otunTa
yBenuyeHne B 6pos Ha 13BbpLLEHUTE abnauun cnpsamo npeaxopHara roguHa. CTpykTypata Ha [elHOCTTa ce 3anassa CrpsiMo
npenxonHaTta rogvHa. HemocpeacTBEHUAT NpoLieypeH YCnex e MHOTO BICOK, @ UHTPanpOLeayPHUTE YCIOXHEHUS — MHOTO PEAKU.

NHBA3WBHa ENEKTPO(UINONONUs; kaTeTbpHa abrawus, eNekTpoaHaToMUyeH MenuHr

Mpod. a-p Yaegap WanraHos, am, OTaeneHve no uHBa3vBHa enexktTpodmanonoris — Knunuka no kapguonorvs, Haumo-
HanHa kapauonoriiHa bonHuya, yn. KoHsosuua“ Ne 65, 1309 Codms, Ten.: 02/9211-411, e-mail: icd@hearthospital.bg

This study presents data from the national electronic registry BG-EPHY on electrophysiologic (EP) cardiac ablations in 2022. Material
and methods: This is a retrospective study of a full one-year sample of the BG-EPHY registry. Sex and age distribution of the patients,
number of ablations, use of electroanatomic mapping (EAM), irrigated and cryoablations, distribution of different types of arrhythmias,
acute procedural success and complications are presented. Results: In 2022 seven EP centers performed 1369 ablations in 872 men
(63.7%) and 497 women (57% increase compared to previous year), incl. 15 ablations in pediatric patients (1.1%). EAM was used in 746
procedures (54.5%), irigated-tip catheter —in 814 (59.5%), cryoballoon catheter —in 130 (9.5%), and intracardiac echocardiography —
in 33 (2.4%). The most frequently performed ablation was pulmonary vein isolation (40.2%), followed by ablation for AV nodal reentrant
tachycardia (18.6%) and typical atrial flutter (16.6%). The acute success was over 98%, while intraprocedural complications were less
than 2%. Conclusion: The national registry of electrophysiology collects systematically and continuously basic data on all ablations of
cardiac arrhythmias performed in the country. In 2022, during a subsiding COVID-19 pandemic and with the inclusion of new centers
the number of ablations increased compared to 2021. Distribution of EP procedure types was similar to previous years. Acute success
was very high, while intraprocedural complications were rare.

invasive electrophysiology; catheter ablation; electroanatomic mapping

Prof. Tchavdar Shalganov, MD, PhD, Department of invasive cardiac electrophysiology — Cardiology Clinic, National
Heart Hospital, 65 Konyovitsa St., BG - 1309, Sofia, Tel: +359-2-9211-411, e-mail: icd@hearthospital.bg

* https://10.3897/bgcardio.29.e104528.suppl1

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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0630pbT NpefcTaBs faHHW OT HaupoHanHus enektpoHeH peructbp BG-EPHY 3a enekTpodpuanonornyHinTe kateTbpHu
abnauwu npes 2021 r. Matepuan u metoam: PeTpoCneKTUBHO e NpoyyeHa MbiHa eHOTOAMLLIHA 13BaaKa OT perucTbpa BG-
EPHY. MNpeacrasexu ca pasnpedeneHne Ha nauweHTuTe no non v Bb3pacT, bpoil NpoLeaypy, YecToTa Ha 13non3saHe Ha
enekTpoaHatomnyeH menuHr (EAM), npurupana abnaums v kproabnauys, 4ecToTa Ha enexkTpouanononIYHUTE AnarHosu,
4ecToTa Ha HerocpeaCTBEH YCreX, MHTpanpoLledypHn yeroxHerns. Pesyntatu: MMpes 2021 r. B 5 enektpodmanonorny-
HW LieHTbpa ca 13BbpLLeHn 872 abnaumn npn 546 Mbxe (62.6%) n 326 xeHu (HapacTtBaHe ¢ 4.4% cnpsamo npeaxogHata
roguHa), Bk, 6 nauueHTn Ha Bbapact < 18 rog. (0.7%). EAM e uanonasaH npu 60.9% ot abnauuute, upurmpaH kateTbp
- B 55.2%, kpnobanoHeH kateTbp — B 6%, MHTpakapananHa exorpadms — npu 4.2%. Hait-4ecTo e npaBeHa u3onauus Ha
©enogpobHu BeHW, creaBaHa OT abnauus Ha AV HoganHa PUEHTPN Taxukapavs U TUMMYHO NPEeACHPAHO TpenTeHe. Heno-
CPeACTBEHUAT ycnex e Hap 98%, a MHTpanpoLeaypHUTe YCNOoXHEHUS — nog 2%. 3akmntoyeHue. HaumoHanHusT perucTsp no
€NeKTPOM3NONOris BKITKOYBA CUCTEMHO M HEMPEKLCHATO OCHOBHM JaHHM 3a abnauunTe Ha CbpaeYHN apuTMUK, U3BBPLLBa-
HM B cTpaHaTa. B ycnosusta Ha npogbmkasalla naHaemus ot COVID-19 npes 2021 r. ce oTumTa neko yBennyeHue B 6pos Ha
n3BbPLLEHUTE abnavwm cnpsmo NpeaxogHaTta roguHa. CTpykTypaTta Ha JeiHOCTTa ce 3ana3Ba CnpsiMo NpeaxoaHaTa roguHa.
HenocpencTBeHUsT NpoLieAypeH YCrex € MHOTO BUCOK, @ MHTpanpoLeaypHUTE YCHOXHEHUS peaKu.

MHBa3WBHa eNeKTPON3NONOrS; kaTeTbpHa abnauys; enekTpoaHaTOMUYEH MEMUHT

MMpodh. g-p Yaegap Wanranos, om; KnuHuka no kapamonorus, HaumoHanHa kapauonoriHa 6onHuya; yn. ,KoHbosuya®“
Ne65, 1309 Codpms, Ten.: 02/9211-411; e-mail: icd@hearthospital.bg

This study presents data from the national electronic registry BG-EPHY on electrophysiologic (EP) cardiac ablations in 2021.
Material and methods: This is a retrospective study of a full one-year sample of the BG-EPHY registry. Sex and age distribution
of the patients, number of ablations, electroanatomic mapping (EAM), irrigated and cryoablations, distribution of different types
of arrhythmias, acute procedural success and complications are presented. Results: In 2021 five EP centers performed 872
ablations in 546 men (62.6%) and 326 women (4.4% increase compared to previous year), incl. 6 ablations in pediatric patients
(0.7%). EAM was used in 60.9% of the procedures, irrigation catheter was used in 55.2%, cryoballoon catheter — in 6%, and
intracardiac echocardiography — in 4.2%. The most common ablation was pulmonary vein isolation, followed by ablation for
AV nodal reentrant tachycardia and typical atrial flutter. The acute success was over 98%, while intraprocedural complications
were less than 2%. Conclusion: The national registry of electrophysiology collects systematically and continuously basic data
on all ablations of cardiac arrhythmias performed in the country. In 2021, during a continuing COVID-19 pandemic the number
of ablations increased slightly compared to the previous year. Distribution of EP procedure types was similar to previous years.
Acute success was very high, while intraprocedural complications were rare.

invasive electrophysiology; catheter ablation; electroanatomic mapping
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Pestome. HacTosiwara cratus npegcTass faHHM OT HaLMoHanHuUs enektTpoHeH pernctsp BG-EPHY 3a enektpoduanonornynnTe
kaTeTbpHu abnauum npes 2019 n 2020 r. MaTepuan n MeToau. M3BbpLLEHO € PETPOCMEKTUBHO NPOYYBaHe Ha MbiHa
AByroguiiHa u3sagka ot pernctopa BG-EPHY. lNpeactaBenu ca pasnpeaeneHne Ha naumeHTUTe no non 1 Bb3pact,
Opoli npoLieaypy, YECTOTa Ha WU3NON3BaHE Ha enekTpoaHaToMuyeH MenuHr (EAM) 1 Ha upurupaHa abnauus, yectoTa
Ha enexkTpoU3NONOTNYHNTE AnarHoan, 6poN 1 OTHOCUTENEH AN Ha YCMELWHUTE NPOLEaypY, NHTPaNPOLELypHM yC-
noxHeHus. Pesyntatu: Mpes 2019 r. B 4 enekTpodm3nonornyHu LeHTbpa ca n3ebplueHu 1033 abnauum npu 652-ma
Mbxe (63.1%) 1 381 xeru, Bkn. 12 naumueHTn Ha Bb3pacT < 18 roa. (1.2%). EAM e uanonssaH npu 46.7% ot abnauuure,
MpurupaH katetsp — B 52.2%, a kpuokatetsbp — B 0.5%. Hait-uecto e npaseHa usonauus Ha 6enogpobHu BeHu, cneasaHa
oT abnauus Ha AV HofarnHa pueHTpy Taxmkapamus v TUNWYHO NpeAcbpaHo TpenTeHe. MNpes 2020 r. B 5 enektpoduanono-
MMYHN LeHTbpa ca u3BbplueHn 835 abnauum npu 508 mbxe (60.8%) 1 327 xeHu, BKN. 8 nauueHTH Ha Bb3pacT < 18 rog.
(1%). EAM e npunaraH B 50.9%, npurupan katetsp — B 54.5%, kpuokateTsp — B 3.8%. Halt-yecTata abnauus 0THOBO e
nsonaumsta Ha 6enogpobHn BeHu, Ho abraLumsTa npy TUNMYHO NPeACHPAHO TpenTeHe u3npesapaa AV HofanHaTa puek-
Tpu Taxukapgmst. Mpes 2020 r. 0TYETNMBO HaMansBaT 1 abnauunTe Ha AOMbIHUTENHM NPOBOAHM BPb3kM C 37%. U npes
[BETE roauHN HenocpeacTBeHNAT yenex e Hag 98%, a yenoxHeHusTa — nog 2%. 3akntoyeHune. HaumoHanHmsaT perncrsp
no enekTpoU3NONOrs BKIOYBA CUCTEMHO W HENPEKbCHATO OCHOBHW AaHHM 3a CbpAeYHUTe abnauuy, N3BbPLUIBAHM B
ctpaHarta. CTpykTypaTa Ha JeiHOCTTa e MHOTO CXOJHa C Taau B ApYri €BpONeicki cTpaHu. HenocpeacTBeHnsT npoLe-
AYPEH yCrex € MHOrO BIUCOK, a MHTPanpoLeaypHUTE YCNOoXHEHUs — MHoro peaku. Mpes 2020 roguHa ce oTunTa cnag B
6pos Ha n3BbpLLeHNTe abnaumm ¢ 19% cnpsiMo NpeaxoaHaTa roguHa B pesyntat Ha naHgemusita ot COVID-19.

Kniouosu aymu: MHBa3VBHA EMEKTPOMN3NONONUS; KaTeTbpHa abnauus; enekTPoaHaTOMUYEH MEMUHT.

Anpec Mpodh. a-p Yaepap WanraHos, ov, KnuHuka no kapamonorusi, HaumoHanHa kapanonorniHa 6ontua, yn. ,KoHsouua®“
3a kopecnongeHums:  No65, 1309 Codpua, Ten.: 02/9211-411; e-mail: icd@hearthospital.bg

Abstract. This study presents data from the national electronic registry BG-EPHY on electrophysiologic (EP) cardiac ablations in
2019 and 2020. Material and methods. This is a retrospective study of a full two-year sample of the BG-EPHY registry.
Sex and age distribution of the patients, number of ablations, electroanatomic mapping (EAM), irrigated ablations,
distribution of different types of arrhythmia, intraprocedural success and complications are presented. Results. In 2019
four EP laboratories performed 1033 ablations in 652 men (63.1%) and 381 women, incl. 12 pediatric ablations (1.2%).
EAM was used in 46.7% of the procedures, irrigation catheter was used in 52.2%, and cryocatheter — in 0.5%. The most
common procedure was pulmonary vein isolation, followed by ablation for AV nodal reentrant tachycardia and typical atrial
flutter. In 2020 five EP laboratories performed 835 ablations in 508 men (60.8%) and 327 women, incl. 8 pediatric ablations
(1%). EAM was used in 50.9% of the ablations, irrigation catheter — in 54.5%, and cryocatheter — in 3.8%. The most
common procedure was again pulmonary vein isolation. Ablation of typical atrial flutter was the second most frequently
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performed procedure, ahead of AV nodal reentrant tachycardia. In 2020 the number of ablations of accessory pathways
also distinctly dropped by 37%. In both years the acute success was over 98%, and the complications were less than 2%.
Conclusion. The national registry of electrophysiology collects systematically and continuously basic data on all cardiac
ablations performed in the country. The structure of the EP service is remarkably similar to other European countries.
Acute success is very high, while intraprocedural complications are rare. In 2020 the number of the ablations dropped by
19% as a consequence of the COVID-19 pandemic.
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BbBEOLEHME

MHBasmBHa enekTpodmanonorns B bbrrapusa ce
npakTukyea ot Hag 30 roamHun. Cnepn KpaTbk Nnepuog Ha
KaTeTbpHM abnauum ¢ npae Tok, npe3 1993 r. B Haumo-
HanHaTa kapguonormyHa 6onHuua (ToraBa HaumoHaneH
LEHTbPp MO CbpAEYHO-CbAOBM 3abonsaBaHUSA) € U3BbLP-
LeHa MbpBaTta pagnogpeKkBeHTHa kaTeTbpHa abnauus.
OT 1994 . MeTOOBT 3aMo4Ba Aa ce nmpunara pyTUHHO
3a fleYeHre Ha pasnnMyHn TaxmapuTMmmn, MbpBOHaYaHO
camo B HauunoHanHata kapauonornyHa 6onHuua [1, 2].
Enea npe3 2012 r. B Amxmbagem Cutn KnuHuk Tokyga
(ToraBa Tokyga 6onHuLa) e cb3gageHa BTopaTa enek-
TpodhmsmonornyHa naboparopus B cTpaHaTta. Bnocnean-
CTBMWE Ca OCHOBAHW 1 ApYrn enekTpodnsmonornyHm na-
BopaTopuw, BKN. U3BbH cTonuMuarta. Benpekun Hag 25-ro-
OVLHaTa UcTopusi Ha metoaukaTa B bbnrapus, gocera
ca cbobLaBaH caMo eOHOLIEHTpoBKU pesynTatu [3-9],
HO HauMoOHanHu AaHHW 3a obema, BMAa M pesynTatute
OT enekTpoM3NONOTMYHUTE WHTEPBEHLMN NNMCBAT.
OO6paTHOo, B peaua eBpOMnenckn CTPaHN CbLLEeCTBYBa
AbnrorogvilHa npakTvka ga ce nyonukysaT nepuogmny-
HW LANOCTHU 0630pUn Ha AeNHOCTTa U TEMaTUYHU 13-
Bagku, 6asnpaHu Ha HaumoHanHu permctpm [10-14].

Llenta Ha HacTosAwwmMA nperneq e Aa ce npeacraBdar
06eMbT 1 BUOBT Ha M3BbPLLEHNUTE ENEKTPOU3NONOrNYHA
WHTEpBEHLUM B HaumoHaneH mawab npes 2019 n 2020 r.

MATEPUARN U METOOMU

Mpe3s HoemBpy 2014 r. B cTpaHaTa e nycHaTt B
OENCTBME eNEeKTPOHEH PErncTbp 3a MHBa3MBHA Eek-
Tpoduanonorns BG-EPHY. PeructbpbT e cb3ganeH
no nNpoekT Ha CbCNOBHOTO CAPYXXEHME MO KapaumocTu-
Mynaumnsa n enektpodusmonorus B bunrapus (CCKEB),
nogabpxa ce ot COpyXeHMeTo M € U3uano Herosa
cobcTBeHOoCT. Crieq, HsKonkomeceyeH npobeH nepuoa,
oT 1 mapt 2015 . BbBEXOAHETO HA OaHHU 3a BCsKa
KaTeTbpHa abnaumsa Ha cbpAeyHa apuUTMUs, U3BbLP-
leHa B CTpaHaTta, CTaBa 3agb/KUTENHO 3a OTYMTaHe
Ha pgenHocTtTa npen H3OK. Mo pewenne Ha CCKEB B
perMcTbpa 3aabJPKUTENHO Ce BbBEXAAT M BCUYKM OU-

invasive electrophysiology; catheter ablation; electroanatomic mapping

Prof. Tchavdar Shalganov, MD, PhD, Cardiology Department, National Heart Hospital, 65 Konyovitsa St., BG - 1309
Sofia, Tel: +359-2-9211-411; e-mail: icd@hearthospital.bg

INTRODUCTION

Invasive electrophysiology has been practiced
in Bulgaria for over 30 years now. Following a short
period of direct current catheter ablations, the first
radiofrequency catheter ablation was performed in
the National Heart Hospital (then National center
for cardiovascular diseases) in 1993. Since 1994
this modality has become routine for treatment of
different types of tachyarrhythmia, initially only at
the National Heart Hospital [1, 2]. Only in 2012 in
Acibadem City Clinic Tokuda (then Tokuda Hospital)
the second electrophysiology (EP) laboratory in the
country was founded. Afterwards other EP centers
appeared, including outside the capital. Although the
method has over 25 years of history in Bulgaria, only
single center results have been reported so far [3-9].
However, data on the number, type and results of EP
interventions on a national scale are lacking. Con-
versely, in a number of European countries there is
a long-standing practice of publishing periodic com-
prehensive reviews of activities or thematic samples
based on national registries [10-14].

The purpose of this review is to present the number
and type of EP interventions performed nationwide in
2019 and 2020.

MATERIAL AND METHODS

An electronic registry for invasive electrophysi-
ology BG-EPHY was initiated in Bulgaria in Novem-
ber 2014. It has been designed by the Association
for cardiac pacing and electrophysiology in Bulgar-
ia (ACEB), it is maintained by the Association and
is owned entirely by it. Following a test period of a
few months, data entry for each catheter ablation of
cardiac arrhythmia performed in the country became
mandatory for reporting the activity to the National
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Pe3ome:

B rmaBaTa, nocBeTeHa Ha enekTpodn3NoNorMYHOTO n3cneaBaHe u
KaTeTbpHa abnauus B HacTosLLaTa KofiekTMBHa MoHorpadus ca
pasrrnegaHn OCHOBHUTE MNPUHLMAN Ha perncTpaums Ha
NHTpakapauanHu curdanu. lpeacraBeHn ca OCHOBHUTE TEXHUKM 3a
N3BbPLUBAHE Ha eNEeKTPOdPU3NONOrMYHO U3cneaBaHe n HaxoaKu npu
n3crnenBaHe Ha aHTerpagHoOTO N peTPOrpagHoOTo NPoBEXAAHe.
OnuncaHn ca NpuHUMNUTE Ha KaTeTbpHaTa abnaumsa n Han-4ecTo
N3NON3BaHUTE N3TOYHULM Ha eHeprus. B getann ca pasrneganm
eneKkTpPodPM3NONIONMYHNTE HAXOAKN U noaxoauTe 3a abnaunsa npu
NauMeHTN C HAaOKaMEPHN Taxukapanmn, KamepHn Taxmaputmmum u
NpeacbpaHO MbXOEHE KaTO ca NOCOYEeHM NHOMKaAUMKTE 3a
N3BbpLUBAHE Ha NpoueaypaTa, pesyntatute oT abnauunsaTa u
noTeHUManHnTe YCroXHEHUs Npu oTAenHUTE TUNOBE apUTMOrEHHM
cybcTpaTum.
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IIpoBognama cucmema
8 cmapuecka Gv3pacm.
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