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ARTICLE INFO ABSTRACT
Keywords: Background: Pulmonary vein isolation (PVI) is an effective treatment for atrial fibrillation (AF),
Atrial fibrillation but many patients remain inactive after the procedure for fear of AF recurrence. Evidence sup-
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Exercise

Cardiac function
Physical fitness

ports moderate exercise to improve outcomes of this procedure; however, there are no clear
guidelines for returning to physical exercise after PVI. We aim to evaluate the effects of a com-
bined endurance and resistance training (CT) intervention on cardiac function, physical fitness,
activity levels, body composition, quality of life, and AF burden after PVI.

Methods and results: We will conduct a randomized controlled trial with 68 participants,
approximately 15 months after PVI, randomized 1:1 to a CT or control group. The CT program
consists of supervised training sessions combining moderate-intensity endurance and resistance
work three times a week for 12 weeks. Outcomes will be assessed at three time points: at baseline,
after the intervention, and after 12 weeks of follow-up, including echocardiographic and elec-
trocardiographic parameters, fitness tests, physical activity monitoring, body composition,
health-related quality of life, and AF burden monitored by an implantable cardiac Holter. We

* Corresponding author at: Stanford University Medical Center. Department of Medicine, Division of Cardiovascular Medicine. 453 Quarry Rd MC
5687. Stanford, CA 94304.
** Corresponding author at: Department of Electronic Engineering and Communications. University of Zaragoza, Calle Pedro Cerbuna, 12. 50009
Zaragoza, Spain.
E-mail addresses: mechevarria@unizar.es (M. Echevarria-Polo), fabian.sanchis@uv.es, sangofa@stanford.edu (F. Sanchis-Gomar).
1 Javier Ramos-Maqueda and Nuria Garatachea are joint senior authors.
2 Both authors contributed equally

https://doi.org/10.1016/j.cpcardiol.2025.103218

Available online 27 November 2025
0146-2806,/© 2025 Elsevier Inc. All rights are reserved, including those for text and data mining, Al training, and similar technologies.


https://orcid.org/0000-0003-0424-4208
https://orcid.org/0000-0003-0424-4208
mailto:mechevarria@unizar.es
mailto:fabian.sanchis@uv.es
mailto:sangofa@stanford.edu
www.sciencedirect.com/science/journal/01462806
https://www.elsevier.com/locate/cpcardiol
https://doi.org/10.1016/j.cpcardiol.2025.103218
https://doi.org/10.1016/j.cpcardiol.2025.103218

M. Echevarria-Polo et al. Current Problems in Cardiology 51 (2026) 103218

expect that CT intervention will improve cardiac function, increase physical fitness and activity
levels, optimize body composition, and improve quality of life without recurrence of AF.
Conclusions: This protocol is the first to examine the effects of return to exercise training in AF
patients after PVI using objective monitoring tools. The simplicity and scalability of the inter-
vention support its safe integration into clinical practice to promote physical activity and improve
patient outcomes after PVL.

CLINICAL PERSPECTIVE

What is known about the topic?

Atrial fibrillation (AF) is the most frequent sustained arrhythmia and a leading cause of morbidity, mortality, and healthcare
costs.

Pulmonary vein isolation (PVI) effectively reduces AF recurrence, but many patients remain inactive afterward due to fear of
relapse and lack of exercise guidance.

Although moderate exercise improves functional capacity and quality of life, no clear recommendations exist for structured
training after PVI.

What Will Be the Clinical Implications?

This trial is the first to assess a concurrent training program (endurance + resistance) after PVI using objective cardiac and
physiological monitoring.

The intervention is simple, safe, and scalable, suitable for both hospital and outpatient rehabilitation.

Findings may provide evidence-based exercise prescriptions for post-ablation patients, guide future secondary prevention
protocols, and support the integration of structured physical activity into routine AF management.

Introduction

Atrial fibrillation (AF) confers a 1.5- to 2.0-fold increased risk of all-cause mortality and morbidity"?. Its global incidence and
prevalence continue to rise, with ~50 million people projected to be affected by 2030%*. AF also drives heavy health care utilization™".
In Europe, the median annual cost per patient is €3,930 (US$ PPPs 5,622) versus €38,256 (US$ PPPs 40,717) in the United States®.
Modifiable lifestyle factors such as physical inactivity, obesity, alcohol consumption, and smoking substantially contribute to AF onset
and progression, underscoring the need for preventive strategies’ °.

Pulmonary vein isolation (PVI) is a type of ablation that is currently considered the primary treatment for AF, with 60%-80%
success'”!!, defined as freedom from AF beyond the 60-day post-procedural blanking period (BP), during which early AF recurrences
are not considered treatment failure'?. This procedure is safe and more effective than antiarrhythmic drugs in reducing arrhythmic
load and can be performed using radiofrequency'®, cryoablation, or, more recently, pulsed-field ablation'* '°.

The current European Society of Cardiology (ESC), American College of Cardiology (ACC), and American Heart Association (AHA)
guidelines recognize moderate-intensity exercise, excluding athletes, as an effective adjunct to reduce symptoms and AF burden and to
improve functional capacity and quality of life”'”>'%, A recent systematic review of exercise-based cardiac rehabilitation following PVI
reported beneficial effects on AF burden, physical fitness, and adverse event rates'®. However, most trials inadequately describe the
exercise intervention and fail to report essential information®’. Moreover, no studies have specifically addressed the return to physical
exercise after PVI, and there are no clear recommendations®’. Moreover, many published programs require specialized equipment,
extensive materials, and spacious facilities, limiting their implementation”’lg. Therefore, there is a need for shorter, simpler in-
terventions that can be implemented in both hospital and outpatient settings, maintaining participant motivation without the burden
of complex logistical demands.

Endurance training is the traditional cornerstone of cardiac rehabilitation owing to its well-established physiological adapta-
tionszz’zs, and moderate-intensity continuous training (MICT) is considered safe and effective for reducing AF risk and secondary
cardiovascular events®’. Resistance training also improves muscular strength and function while favorably modifying cardiovascular
risk factors®>?°, Combining endurance and resistance training, referred to as concurrent training (CT), often produces greater overall
benefits than either alone across different populations®”. Accordingly, we propose a CT intervention that can be conducted in a simple
setting to assess its effect on patients and to establish exercise recommendations after PVI that can be safely performed outside the
hospital environment, with support from a sports scientist or even autonomously.

Exercise intervention rationale
AF symptoms, before PVI, often result in less active lifestyles, which negatively impact patients’ health”-?’. Even several months

after PVI, many patients do not return to active lifestyles and exercise practice for fear of AF recurrence. Nevertheless, one month after
PVI, the patient can return to sports if there is no recurrence of AF>!. However, it is not known whether this could result in AF
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recurrence in the future. Thus, no firm recommendation can be made on the “safe” dose of sport after PVI*'.

Endurance training improves cardiovascular function and can also reduce the burden of AF in patients with recurrent AF'7>?%, The
2018 Physical Activity Guidelines Advisory Committee Report recommends 150 minutes/week of moderate-intensity endurance ex-
ercise for all adults to improve cardiovascular health?’. In people with AF or other cardiovascular diseases, similar cardiovascular
adaptations are achieved through moderate and vigorous physical exercise'”*°. The American College of Sports Medicine (ACSM)
proposes a range of 64-76% of maximum heart rate (HRmax) as moderate intensity”'. Given a heterogeneous sample of men and
women of different ages and physical conditions, HRmax will be calculated using the equation of Gellish et al*2. The ACSM suggests at
least 3 days/week for this kind of training and a session duration that may progress from 20 to 60 minutes of endurance work>, in
addition to resistance training, consistent with clinical trials in patients after PVI similar to our protocol®>>*,

Resistance training improves cardiometabolic risk profiles and reduces cardiovascular disease?>>". At least two resistance days per
week and at least one set of 8-12 repetitions (4-6 repetitions in reserve; RIR) per exercise (8-10 different exercises involving major
muscle groups) are necessary to find muscle adaptations®>>*°, For untrained individuals, current literature shows that large muscle
strength gains can be achieved with short (<60s) and moderate (60-120s) rest intervals between sets®®.

In this regard, combining both exercise types (CT) produces greater positive effects than performing them separately?”. For this
reason, a 12-week CT intervention is proposed, in which the first 4 weeks will progressively increase the volume to meet the WHO
minimum physical activity recommendations, i.e., 150 min of moderate PA and 2 resistance days, during the last 8 weeks' %,

The purpose of this study is to evaluate how a CT intervention impacts AF burden, cardiac structure and electrical activity, physical
fitness, PA levels, body composition, and health-related quality of life (HRQoL) in patients who have undergone PVI.

Study design
Overview

This protocol describes a randomized controlled trial (RCT) registered at ClinicalTrials.gov (identifier: NCT06832033) and
approved by the Clinical Research Ethics Committee of Aragon (CEICA, Spain; Ref. C.1.PI124/174). Any modifications to the protocol
during the course of the study will require prior approval from the Ethics Committee. The study design and reporting adhere to the
SPIRIT guidelines (supplementary table 1)*®, Individuals who meet the criteria and agree to participate must provide written informed
consent before enrollment.

Participants

Participants will be recruited by a cardiologist and a sports scientist at the department of cardiology of the Lozano Blesa University
Hospital Clinic, based on the following eligibility criteria:

Control group
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Fig. 1. Study timeline.



M. Echevarria-Polo et al. Current Problems in Cardiology 51 (2026) 103218

Inclusion criteria

The eligibility of candidate patients is based on the following inclusion criteria: (a) Adults aged 18 years or older; (b) Individuals
who underwent PVI ~15 months before enrollment.

Exclusion criteria

Exclusion criteria are: (a) Severe atrial dilatation; (b) Structural heart disease; (c) Body mass index (BMI) >40 kg/mz; (d) Presence
of any absolute contraindication to exercise; (e) AF recurrence post-PVIsg.

Sample size

Sample size calculation was performed using the G*Power software (3.1 version). The F-test family was selected as the statistical
test; we used ANOVA with a within-between interaction for 2 groups and 3 measurement points, assuming a correlation of 0.5 between
repeated measures. To detect a medium effect (f = 0.25) with 80% power at a=0.05, 56 participants (28/group) are required. Allowing
for 20% attrition, we added 12 participants (6 per group), yielding a target sample of 68 (34/group).

Randomization and intervention

Participants will be randomly assigned to one of two groups: (1) control group (CG) and (2) CT group (CTG). To ensure equity,
eligible participants will be randomized (1:1) to a CTG or CG via https://www.randomizer.org, stratified by sex and age. A sports
scientist will communicate the allocation. Both groups will receive usual medical care and standardized physical activity advice; only
the CTG will undertake the exercise intervention. Except for the sports scientist delivering CT, the research and medical teams will
remain blinded to allocation. Unblinding will occur only if it is essential for participant safety.

The exercise intervention is described following the Consensus Exercise Reporting Template (CERT): Explanation and Elaboration
Statement*’, with the 16 required items detailed in Supplementary Table 2. As illustrated in Fig. 1, the study will span 6 months per
patient. Three assessment points are scheduled: the first at 15 + 2 months post-PVI, corresponding to the start of the exercise inter-
vention (i.e., ~1 year after the 60-day blanking period), the second at 12 + 2 weeks, coinciding with the end of the 12-week inter-
vention, and the third at 12 + 2 weeks after the completion of the training program, representing a follow-up assessment. Based on the
estimated recruitment rate, the study is expected to last approximately 2 years.

The intervention will be conducted in a temperature-controlled, ventilated room at the Sports Activities Service of the University of
Zaragoza, equipped with dumbbells, benches, and cycle ergometers; a semi-automatic external defibrillator will be available on site for
safety. Assessments will be taken at the hospital and at the sports facility of the University of Zaragoza.

Intervention description

Training frequency, intensity, and duration

Participants assigned to the CTG will attend three supervised sessions/week over 12 weeks (36 sessions). Sessions will be held
Monday through Thursday, with the option to choose between morning (11:30 a.m.) or afternoon (4:30 p.m.) time slots, ensuring a
minimum interval of 24 hours between sessions. The progression and structure of the training program are detailed in Table 1.

As shown in Table 1, each session will last 35-75 minutes and include both resistance and endurance work. The endurance
component will consist of MICT (64-76% HRmax), with volume increasing during the first 5 weeks (30-50 min/session) and remaining

Table 1
Weekly progression of CT intervention.
Week Session duration (min) Resistance work” Endurance work **
Reps. Rest (s) Freq. (day/week) Duration (min/session)
1 35-55 8 40-50 1 30
2 40-60 8 40-50 1 35
3 45-65 10 60 1 40
4 50-70 12 60-70 1 45
5 55-75 8 40-50 2 50
6 55-75 8 40-50 2 50
7 55-75 8 40-50 2 50
8 55-75 10 60 2 50
9 55-75 10 60 2 50
10 55-75 10 60 2 50
11 55-75 12 60-70 2 50
12 55-75 12 60-70 2 50

" Always 1 set per exercise and 8 exercises, 4-6 RIR.
** 1t is included in the 3 weekly sessions, always at moderate-intensity (64-76% HRmax).
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constant throughout the final 8 weeks to meet WHO recommendations (150 min/week)>*.

Resistance training will be performed with 8 exercises (1 set each), progressing from 8 to 12 repetitions in weeks 1-4 and again in
weeks 5-8212>?% emphasizing maximal concentric speed. The frequency will increase from 1 to 2 sessions per week after week 4. The
intensity will be maintained between 4 and 6 RIR (~60-80% lRM)SS, except in week 1, when light loads will be used to familiarize
yourself with the exercises. The loads will be adjusted weekly for each exercise.

Session structure
Each training session will consist of 3 parts: (1) warm-up, (2) central part (comprising either endurance training alone or combined
resistance plus endurance training) and (3) cool-down”!. Each of these parts is described in detail below:

1) Warm-up: For sessions that include both resistance and endurance training, the warm-up will consist of 10 repetitions of each of 4
suspension-based exercises, as illustrated in Fig. 2. For endurance sessions, the warm-up will consist of the first 2 minutes on a
stationary bike, gradually increasing intensity until reaching 64-76% HRmax.

2) Resistance training: Each resistance training session will include 8 exercises: 5 upper body and 3 lower body (Fig. 3). The resistance

exercises will follow a sequence that prioritizes larger muscle groups at the beginning, followed by exercises targeting smaller

muscle groups. All resistance exercises will be performed using free weights, including dumbbells and bars.

Endurance training: Endurance training will be performed following the resistance exercises, using a Technogym Group Cycle

cycloergometer (Technogym S.p.A., Cesena, Italy). Each subject will adjust the cycle ergometer setup identically at the beginning of

every session to ensure proper positioning and comfort throughout the workout. Table 1 outlines the progression of the endurance
component across the 12-week CT. Pedaling cadence and power output (watts) will vary throughout each session and will be
adjusted as needed to maintain HR within the prescribed moderate-intensity (64-76% HRmax).

Cool-down: After the endurance training, subjects will perform 2 minutes of low intensity pedaling to progressively reduce HR

<64% HRmax, followed by stretching exercises (Fig. 4) to promote a subjective feeling of relaxation and facilitate the physiological

transition to resting levels?®*,

3

-

4

—

Supervision and adherence

An experienced sports scientist will supervise all sessions. Exercise sessions will be conducted in small groups (2-6 participants)
with individualized guidance. Participants will not perform other exercise sessions and will be asked to maintain their habitual lifestyle
throughout the trial.

<
@ Push-ups IO Lunges backwards

Fig. 2. Warm-up exercises with suspension straps.
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Fig. 3. Resistance exercises.
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Fig. 4. Cool-down exercises.



M. Echevarria-Polo et al. Current Problems in Cardiology 51 (2026) 103218

Training sessions will be scheduled weekly by the supervising trainer; no home-based component is included. The room is equipped
with a designated strength area, with materials such as dumbbells, benches, discs and bars and an area with stationary bicycles to
develop endurance work.

During each training session, the sports scientist will record the following information in the database: (i) attendance of partici-
pants at training sessions; (ii) maximum and mean heart rate and heart rate variability of the session (using a Polar H10 connected to a
Polar Pacer Pro Watch); (iii) perceived exertion at the end of the session using the adapted Borg scale”’; (iv) any adverse effects (pain,
discomfort, etc.).

At the end of each month, the trainer will evaluate each participants attendance rate. If attendance falls below 75%, the trainer will
assess potential causes and provide constructive feedback to encourage adherence and improve participation. Participants may
voluntarily withdraw from the trial at any time.

All participants will continue to receive standard pharmaceutical care throughout the study. They should maintain their normal PA
as much as possible and will not be able to participate in any new exercise programs. Intervention will be stopped or modified in case of
adverse events, participant request, or investigator’s clinical judgment.

Outcome variables

The outcomes will include: (1) echocardiographic parameters, (2) electrocardiographic recordings, (3) physical fitness tests, (4) PA
levels, (5) body composition, (6) HRQoL, and (7) AF burden. All assessments will take place at the Sports Activities Service of the
University of Zaragoza, except for the echocardiogram and electrocardiogram, which will be performed at the hospital.

Outcome variables will be assessed at three time points (see Fig. 1 or Table 2). At each time point, participants will attend two
assessment days scheduled within one week or less. Different variables will be measured on each day, as detailed below. All tests will
be conducted by a sports scientist, except the echocardiogram, which will be done by a cardiologist.

Long-term cardiac monitoring will be performed using the Reveal LINQ-II™ implantable cardiac monitor (Medtronic, Minneapolis,
MN, USA), which was implanted previous to the PVIL This device will record AF burden, allowing for quantification and character-
ization of arrhythmic episodes to monitor AF progression and assess treatment efficacy. It will also provide daily and weekly mean
heart rate (HR) data to evaluate autonomic nervous system (ANS) adaptation over time.

Table 2
Participant timeline: Schedule of enrollment, interventions, and assessments.
TRIAL PERIOD
Enrollment Post-randomization Close-out
Wk -1 Wk 12 Wk 24 Wk 36
TIMEPOINT M -1
M15) | (M18) | (M2]) M 24)
ENROLLMENT:
Eligibility screen X
Informed consent X
Randomization X
INTERVENTION/
COMPARATOR:
Concurrent Training _1
ASSESSMENTS:
General information,
Echocardiogram, ECG
Accelerometry, HRQoL, X X X
anthropometric data and fitness
Results report X

ECG, electrocardiogram; HRQoL, Health-Related Quality of Life; M, month; Wk, week.
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Assessments

Day 1

Participants will go to the hospital in the afternoon, between 3:30 and 7:30 pm. Basic demographic data will be collected, including
sex, date of birth, and hand dominance (right or left).

Echocardiogram. A transthoracic echocardiogram will be performed by a single trained observer using a Vivid iQ ultrasound scanner
(GE HealthCare, Chicago, IL, USA). All measurements will be averaged over three cardiac cycles, and we will follow current rec-
ommendations of the American Society of Echocardiography and the European Association of Cardiovascular Imaging™*. Standard 2D
imaging, Doppler, and tissue Doppler will evaluate cardiac structure and function. Atrial size and function will be assessed using
four-chamber views and volumetric analysis based on the modified Simpson’s method**, with additional functional parameters
calculated according to Schaaf et al*®. Atrial strain will be analyzed using speckle tracking in the 4-chamber view, and left ventricular
strain will be assessed using two-dimensional speckle tracking in parasternal and apical long-axis projections. Strain analysis will be
performed using EchoPAC™ software (v204.129) in accordance with current international recommendations”®.

Electrocardiogram (ECG). A 10-minute, 12-lead ECG will be recorded using the H12+™ Digital Holter Recorder (Hillrom, Baxter
International Inc.) with 2.5 pV amplitude resolution (20 bits) and a sampling frequency of 1000Hz. All the ECG signals will be pre-
processed using band-pass filtering to reduce baseline wandering and high-frequency noise”’. In sinus rhythm, QRS detection will
be performed using a wavelet-based multi-lead delineator*®. Ectopic beats will be identified using an algorithm based on the integral
pulse frequency modulation model’®. Heart rate variability (HRV) analysis will be performed to assess ANS modulation of cardiac
electrical activity. Linear and nonlinear HRV indices in the time and frequency domains will be calculated”. Atrial electrophysio-
logical properties will be evaluated by measuring the duration, morphology, rugosity, and temporal variability of the P wave®”’.

Accelerometry. The Axivity AX6 triaxial wrist-worn accelerometer (Axivity Ltd, Newcastle upon Tyne, UK) will be used to measure
PA levels®?. Devices will be programmed with Open Movement software (OMGUI, version 1.0.0.43; Newcastle University, UK) to

capture acceleration over 7 days at 100Hz, with a dynamic range of +8g°>°*, in line with standard procedures for measuring daily PA

in humans®®.

Day 2

The second assessment day will take place between 1:00 and 8:00 pm at a University of Zaragoza sports facility. The tests and their
sequence are detailed below:

HRQoL questionnaire. HRQoL will be assessed using the validated Spanish versions of the EQ-5D-5L and SF-36 questionnaires
the latter of which is widely used in patients with AF*°.

Anthropometric data. Height will be measured without shoes using a stadiometer SECA 225 (SECA, Hamburg, Germany) to the
nearest 0.1 cm. Body mass (kg) and body composition (fat and fat-free mass) will be assessed using a bioimpedance analyzer (TANITA
MC780MA-N, Tanita, Tokyo, Japan).

Handgrip. Manual grip strength will be measured with a dynamometer (TAKEI TKK-5401) according to the NHANES (National
Health and Nutrition Examination Survey) Muscle Strength Procedures Manual®®. The position will be standing, with the legs sepa-
rated at shoulder height, the arms in slight abduction, and the gaze straight ahead.

Five times sit-to-stand test. Participants will be asked to complete five repetitions of the sit-to-stand movement as fast as possible®*>*°°.
The initial and final positions will be seated.

30 seconds sit-to-stand test. Similar to the five-times sit-to-stand test, participants will be asked to complete as many repetitions of the
sit-to-stand movement as possible for 30 seconds®"°?. The number of repetitions completed will be recorded. The initial position will
be seated; standing up at the end counts as half a repetition.

6-minute walk test (6MWT). Given the possible heterogeneity of the sample and the high proportion of elderly patients, the 6MWT
will be performed as in the senior fitness test battery®®.

56,57
s

Statistical methods

Assumptions will be checked using the Shapiro-Wilk test (normality), the Levene test (homoscedasticity), and the Mauchly test
(sphericity). A repeated-measures ANOVA with Bonferroni correction will assess group (CG vs. CTG) x time (baseline, second, third
assessment) interactions. If assumptions are violated, within-group changes will be analyzed with the Wilcoxon signed-rank test and
between-group differences with the Mann-Whitney U test, both with Bonferroni correction. Correlations and linear regressions will
explore associations between variables. Significance will be set at p < 0.05. An interim analysis will be conducted by a designated team
member once 50% of participants in each group complete the 3-month follow-up, and results will be reviewed to assess ethical conduct
and study feasibility. To address potential participant dropout, both per-protocol and intention-to-treat analyses will be performed.
Per-protocol includes participants who attend>75% of sessions and complete baseline and post-intervention assessments; intention-to-
treat includes all who complete baseline and at least one follow-up assessment after group allocation.

Discussion
The prevalence of AF continues to rise globally”®, and PVI is the most effective therapeutic strategy available'’. Nevertheless, many

patients remain sedentary or refrain from returning to physical activity post-PVI due to fear of recurrence, despite the
well-documented health risks associated with inactivity®’.
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The present study aims to investigate the effects of a CT program in patients who have undergone PVI. While previous studies have
explored the benefits of cardiac rehabilitation programs initiated shortly after PVI'°, many lack methodological transparency and
detailed intervention reporting aligned with SPIRIT or GERT guidelines (supplementary tables 1 and 2)*%*, thereby limiting repro-
ducibility and clinical applicability.

A distinguishing feature of this protocol is its delayed initiation: the intervention begins 1 year after the blanking period, allowing
evaluation of exercise effects once patients have stabilized post-procedure. Moreover, the study uses objective, technology-based
monitoring tools to assess exercise intensity, physiological adaptation, and arrhythmic risk, thereby adding methodological rigor to
the evaluation.

Notably, the design prioritizes feasibility and scalability. The CT program is structured for delivery in a simple, non-hospital setting
and is supervised by a sports scientist, with the potential to be adapted for autonomous implementation. This represents a step forward
in developing safe, evidence-based exercise recommendations for patients following PVI, an area where current guidelines remain
vague or lack long-term data.

If the intervention proves effective, this protocol may serve as a foundation for integrating physical exercise into standard post-PVI
care, offering a practical, accessible approach to improving patient outcomes beyond the clinical setting.

Conclusions

To our knowledge, this is the first protocol to examine the impact of CT, and the hypothesis proposes that this combination im-
proves clinically relevant outcomes without AF. The use of objective, technology-based monitoring tools will allow for more accurate
conclusions to be drawn about patients who underwent PVI a year ago and are now recurrence-free. The results are expected to
contribute to the development of safe and effective exercise guidelines for post-PVI patients, applicable in supervised sports centers or,
potentially, in autonomous settings outside the hospital.
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