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The detection of frequent premature ventricular contractions (PVCs) in an

athlete represents one of the most important red flags during pre-participation

screening. We report the case of a 6-year-old asymptomatic male athlete

practicing basketball and sailing, who was examined for pre-participation

screening. His resting electrocardiogram showed very frequent, isolated,

monomorphic PVCs. The PVCs exhibited a left bundle branch block

morphology with an inferior axis and R/S wave precordial transition in lead V3.

The most likely origin of PVCs was considered the left ventricular outflow

tract. Resting transthoracic echocardiography revealed reduced left ventricular

systolic function, with an ejection fraction of 43%, indicating the possible

existence of PVC-induced cardiomyopathy. We detected 43,149 isolated

monomorphic PVCs (PVC burden: 40%) on 24-h ambulatory

electrocardiographic monitoring. Initiation of treatment with atenolol 12.5 mg

twice a day led to inadequate reduction of PVCs, with 29,452 isolated

monomorphic PVCs (PVC burden: 29%) still observed on 24-h ambulatory

electrocardiographic monitoring. After adding flecainide 25 mg twice daily to

atenolol treatment, 24-h ambulatory electrocardiographic monitoring revealed

complete resolution of ventricular arrhythmias, with no PVCs detected. Left

ventricular systolic function recovered to normal. At 12 years of age, the

athlete remained on combination therapy with atenolol and flecainide,

continued participating in sports, and remained completely asymptomatic with

normal cardiac examinations. The optimization of drug treatment was favored

over catheter ablation since the athlete was a child and the probable origin of

PVCs was the left ventricular outflow tract. This case report highlights that

flecainide at a relatively low dose as an add-on therapy to a beta-blocker was

highly effective and safe for treating high-burden PVCs originating from the

ventricular outflow tract in a juvenile athlete.
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Introduction

Undoubtedly, the detection of frequent premature ventricular

contractions (PVCs) in an athlete represents one of the most

important red flags during pre-participation screening since

PVCs not only potentially increase the risk of sudden cardiac

death but may also signal the presence of an underlying cardiac

disease (1, 2). Hence, an extensive diagnostic workup is essential

for athletes presenting with frequent PVCs, and restriction from

sports is recommended until the PVCs are effectively treated (1,

2). In some cases, invasive electrophysiological assessments may

help reach a definitive diagnosis, especially when the clinical

presentation is unclear (3, 4). According to the 2024 Heart

Rhythm Society (HRS) guidelines for arrhythmias in athletes,

treatment of PVCs in athletes without underlying cardiac

disease is indicated when symptoms exist or a PVC-induced

cardiomyopathy is diagnosed (1). Catheter ablation is

recommended as a first-line option for treating PVCs in

athletes due to its greater success rate and better tolerability

compared to antiarrhythmic drug treatment (1). However, these

recommendations may not be reliably extrapolated to juvenile

athletes, particularly children, since the size of the ablation lesion

is relatively larger compared to the child’s heart and the risk of

ablation-related complications is higher, including late lesion

enlargement (5, 6). Furthermore, the level of recommendation

for ablation of idiopathic PVCs is significantly lower for PVCs

originating from the left ventricular outflow tract (LVOT) due to

the lower success rate and higher risk of procedural

complications (5). In this respect, the management of PVCs

originating from the LVOT in juvenile athletes appears to be

challenging enough to mandate alternative therapeutic strategies.

Therefore, here, we report a case of a juvenile athlete with a very

high burden of PVCs, probably originating from the LVOT,

accompanied by PVC-induced cardiomyopathy. To our

knowledge, no previous study has addressed this issue.

Case description

A 6-year-old Caucasian male athlete, weighing 23 kg and

practicing basketball and sailing, presented to a sports cardiology

medical office for pre-participation screening. The athlete was

asymptomatic and had no prior medical history. There was no

family history of heart disease. He was not taking any dietary

supplements or medications. His training regimen consisted of

2-h basketball training 3 days per week and 3-h sailing 2 days

per week. Informed consent was obtained from the athlete and

his parents. The study was performed in accordance with the

Declaration of Helsinki. The study protocol was approved by the

Ethics Committee of the University of Ioannina (13680/2024).

Physical examination revealed an irregular heartbeat on cardiac

auscultation. The resting electrocardiogram showed a sinus rhythm

with a heart rate of 81 bpm and very frequent isolated

monomorphic PVCs (Figure 1A). The electrocardiographic

waveforms corresponding to sinus beats were normal. The PVCs

displayed a left bundle branch block morphology with an inferior

axis and R/S wave precordial transition in lead V3. The most

likely origin of the PVCs was considered the LVOT since the

FIGURE 1

(A) Resting 12-lead electrocardiogram demonstrating sinus rhythm and very frequent isolated monomorphic PVCs in a juvenile athlete not taking any

medications. The PVCs displayed a left bundle branch block morphology with an inferior axis and R/S wave precordial transition in lead V3. (B) Resting

12-lead electrocardiogram showing sinus rhythm and very frequent isolated monomorphic PVCs in a juvenile athlete taking atenolol 12.5 mg twice

daily. The PVCs exhibited a left bundle branch block morphology with an inferior axis and R/S wave precordial transition in lead V3. (C) Resting

12-lead electrocardiogram demonstrating sinus rhythm without any PVCs in a juvenile athlete following combination therapy consisting of

atenolol 12.5 mg twice daily and flecainide 25 mg twice daily. No QRS widening or QT interval prolongation was observed.
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R-wave precordial transition occurred in the same lead (i.e., V3) as

in sinus rhythm; additionally, the V2 transition ratio [i.e., the

percentage R-wave of the PVC (R/R + S)PVC divided by the

percentage R-wave in sinus rhythm (R/R + S)SR in V2] was >0.6,

and the V2S/V3R index was <1.5 (7–10). Resting transthoracic

echocardiography revealed reduced left ventricular systolic

function, with an ejection fraction of 43%, profoundly indicating

the existence of PVC-induced cardiomyopathy (Supplementary

Table 1). We detected 43,149 isolated monomorphic PVCs on

24-h ambulatory (including an exercise session)

electrocardiographic monitoring, with no pairs or episodes of

ventricular tachycardia observed (Supplementary Table 2). The

PVC burden, defined as the percentage of total beats that were

PVCs, was 40%. After performing Spearman’s correlation

analysis, we found that the hourly PVC count was positively

correlated with the corresponding mean heart rate (rho = 0.433,

p = 0.044), implying the existence of a fast-heart rate-dependent

PVC type (11). The athlete underwent a maximal exercise

treadmill test using the MODBRUCE protocol. The test was

stopped at 18:32 min (15.2 metabolic equivalents (METs)) due to

exhaustion. Very frequent isolated monomorphic PVCs were

detected before the start of the exercise and continued during

exercise until the heart rate reached 130 bpm. Thereafter, for

heart rates higher than 130 bpm, PVCs totally disappeared and

appeared again during the recovery phase, but only when the

heart rate fell below 130 bpm. No abnormal ST–T changes were

noted during the exercise test or recovery phase. The athlete did

not experience palpitations or syncope during the exercise test or

recovery phase. Blood test results, including thyroid function

tests and electrolytes, were normal. Moreover, cardiac magnetic

resonance imaging revealed no evidence of myocardial edema,

interstitial fibrosis, or replacement fibrosis.

Initiation of treatment with atenolol 12.5 mg twice a day led to

an inadequate reduction of PVCs since 24-h ambulatory

electrocardiographic monitoring still recorded 29,452 isolated

monomorphic PVCs, corresponding to a PVC burden of 29%

(Figure 1B). A positive association was found between the hourly

PVC count and the corresponding mean heart rate (rho = 0.934,

p < 0.001), suggesting the existence of a fast-heart rate-dependent

PVC type (8). After adding flecainide 25 mg twice daily to

atenolol treatment, 24-h ambulatory electrocardiographic

monitoring revealed complete resolution of ventricular

arrhythmias, with no PVCs detected (Figure 1C, Supplementary

Table 2). It should also be noted that there was no QRS

widening or QT interval prolongation (12). Left ventricular

systolic function recovered to normal after the initiation of

flecainide (Supplementary Table 1). At 12 years of age (with a

body weight of 58 kg, corresponding to a flecainide dose of

0.86 mg/kg/day), the athlete continued competitive sports activity

(i.e., basketball and sailing) while remaining completely

asymptomatic and maintaining normal cardiac examinations on

combination therapy with atenolol and flecainide (Figure 2).

Discussion

This case report demonstrates that flecainide at a relatively low

dose as an add-on therapy to a beta-blocker completely suppressed

PVCs originating from the ventricular outflow tract that were

resistant to beta-blocker treatment in a juvenile athlete. The fact

that the athlete was a child favored the optimization of medical

treatment over catheter ablation because the size of an ablation-

induced lesion is relatively large compared to a child’s heart and

the risk of ablation-related complications is higher in children

than in adults (5). Furthermore, the probable LVOT origin of the

PVCs could predict a lower success rate and higher risk of

procedural complications of ablation, further reducing the

indication for ablation (5).

Although the athlete was asymptomatic, the very high

PVC burden associated with PVC-induced cardiomyopathy

necessitated therapeutic interventions in accordance with the

2024 HRS guidelines for arrhythmias in athletes (1). Taking into

account that the minimal threshold for PVC-induced

cardiomyopathy has been found to be 10%, with a much higher

risk when the PVC burden exceeds 20%, the remaining 29%

PVC burden despite atenolol treatment prompted additional

therapeutic interventions to further reduce the burden below 10%

(1, 5, 13). Notably, atenolol treatment was ineffective in

adequately reducing PVC burden despite the existence of a fast-

heart rate-dependent PVC type, which has been reported to

predict a successful decrease in PVC burden with beta-blocker

therapy (11). Furthermore, athletes may find it difficult to

tolerate uptitration of beta-blocker dosage due to the commonly

encountered low heart rate in athletes, or it can even be

detrimental to athletic performance (1).

The novelty of this study lies in the investigation of the efficacy

and safety of low-dose flecainide treatment for a very high burden

of PVCs originating from the ventricular outflow tract in a juvenile

FIGURE 2

Timeline of events.
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athlete. Although a few previous studies have reported the

acceptable efficacy of flecainide in treating PVCs, the majority of

them have not analyzed their data with respect to the site of

PVC origin (14–17). The importance of this issue lies in the fact

that the mechanism of outflow tract tachycardias involves

triggered activity with delayed afterdepolarizations, which are

mediated by cyclic adenosine monophosphate (cAMP) and

downstream intracellular calcium release via the ryanodine

receptor (8). Consistently, flecainide is an inhibitor of ryanodine

receptor-mediated arrhythmogenic calcium release, possibly

explaining its high efficacy in suppressing PVCs originating from

the ventricular outflow tract in this case (18). Moreover, no

previous study has evaluated the use of flecainide for treating

PVCs originating from the outflow tract in juvenile individuals.

One previous study by Hwang et al. reported the high efficacy of

standard-dose flecainide for treating PVCs originating from the

outflow tract in adult individuals (19). Unquestionably, pediatric

patients present challenges in pharmacotherapy, not only in

terms of efficacy but also safety, due to their modified

pharmacokinetic and pharmacodynamic profiles compared to

adults (20). Importantly, flecainide treatment was highly effective

in eliminating PVCs even at a relatively low pediatric dose of

0.86 mg/kg/day, which was much lower than the maximum

recommended pediatric dose of 8 mg/kg/day, thus minimizing

the risk of proarrhythmia and other non-cardiac side effects,

including hepatotoxicity (21, 22). Notably, the risk of drug

interactions between flecainide and beta-blockers could be

increased, including a potential synergistic effect leading to PR

interval prolongation (23). To our knowledge, no previous study

has evaluated the clinical effect of low-dose flecainide on

ventricular arrhythmias in either pediatric or adult populations.

Furthermore, the participation in sports of the individual in this

case report poses an additional challenge in the management of

his PVCs since athletic activity potentially enhances the risk of

sudden cardiac death in the setting of ventricular arrhythmias

(24). It should be acknowledged that a revision of the

management strategy may be needed in the following years,

including a trial of dose reduction or even discontinuation of

flecainide treatment, as long-term spontaneous reduction of PVC

burden has been previously found in a large proportion of

children and adolescents (25). Discontinuation of sports activity

was not deemed necessary in the athlete of this case report due

to the previously reported neutral effect of detraining on PVC

burden in juvenile athletes (25). Hence, in juvenile athletes with

ventricular arrhythmias treated with antiarrhythmic drugs, a very

careful consideration of all efficacy and safety issues is essential.

A limitation of this study was that the LVOT origin of PVCs

was considered likely based only on electrocardiographic indices,

without confirmation by 3D endocardial mapping. Moreover, it

is also possible that the PVCs may have originated from an

intramural or epicardial site, requiring further investigation.

Furthermore, it should be acknowledged that complete resolution

of PVCs was achieved with combination treatment involving

atenolol and flecainide. Although the complete suppression of

PVCs following the addition of flecainide to atenolol treatment

implies that flecainide alone would be sufficient to eliminate the

PVCs, the potential contribution of atenolol to this effect cannot

be ruled out. Moreover, a maximal exercise stress test was not

repeated after the introduction of flecainide. Even though such a

test would have been useful to confirm that arrhythmias were

well controlled during maximal effort and that the athlete

maintained a normal chronotropic response, the athlete was

instructed to perform a strenuous exercise session during

repeated Holter monitoring, which provided comparable

diagnostic information with exercise testing. In addition,

although ablation was not considered a first choice in the

athlete of this case due to the young age of the patient and the

presumed LVOT origin of PVCs, it should be acknowledged

that ablation represents a fundamental therapeutic tool for

athletes with frequent PVCs. In fact, drug treatment may be

ineffective, potentially associated with adverse events, or even

intolerable, particularly in athletes, who commonly exhibit low

heart rates (26).

In conclusion, flecainide at a relatively low dose as an add-on

therapy to a beta-blocker was highly effective and safe for treating

a high burden of PVCs originating from the ventricular outflow

tract in a juvenile athlete. Therefore, low-dose flecainide

represents a valuable option for treating ventricular arrhythmias

originating from the outflow tract, particularly when catheter

ablation is not recommended as a first-line treatment, such as in

pediatric patients or in cases of LVOT-origin PVCs. Further

studies are needed to evaluate the efficacy and safety of

low-dose flecainide for treating ventricular arrhythmias

originating from the LVOT not amenable to catheter ablation

in athletes who are symptomatic or present with PVC-

induced cardiomyopathy.

Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics

Committee of the University of Ioannina. The studies were

conducted in accordance with the local legislation and

institutional requirements. Written informed consent for

participation in this study was provided by the participants’ legal

guardians/next of kin. Written informed consent was obtained

from the minor(s)’ legal guardian/next of kin for the publication

of any potentially identifiable images or data included in

this article.

Author contributions

GC: Writing – original draft, Writing – review & editing. KL:

Writing – review & editing. MK: Writing – review & editing. MC:

Writing – review & editing. KC: Writing – review & editing.

Christou et al. 10.3389/fcvm.2025.1537078

Frontiers in Cardiovascular Medicine 04 frontiersin.org

https://doi.org/10.3389/fcvm.2025.1537078
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/


CK: Writing – review & editing. EV: Writing – review & editing. ST:

Writing – review & editing. DC: Writing – review & editing. DK:

Writing – review & editing.

Funding

The author(s) declare that financial support was received for the

research and/or publication of this article. The publication charges

were paid by Win Medica. The funder was not involved in the

study design, collection, analysis, interpretation of data, the writing

of this article, or the decision to submit it for publication.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board

member of Frontiers at the time of submission. This had no

impact on the peer review process and the final decision.

Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fcvm.2025.

1537078/full#supplementary-material

References

1. Lampert R, Chung EH, Ackerman MJ, Arroyo AR, Darden D, Deo R, et al. 2024
HRS expert consensus statement on arrhythmias in the athlete: evaluation, treatment,
and return to play. Heart Rhythm. (2024) 21(10):e151–2. doi: 10.1016/j.hrthm.2024.
05.018

2. Pelliccia A, Sharma S, Gati S, Bäck M, Börjesson M, Caselli S, et al. 2020 ESC
guidelines on sports cardiology and exercise in patients with cardiovascular disease.
Eur Heart J. (2021) 42(1):17–96. doi: 10.1093/eurheartj/ehaa605

3. Dello Russo A, Compagnucci P, Casella M, Gasperetti A, Riva S, Dessanai MA,
et al. Ventricular arrhythmias in athletes: role of a comprehensive diagnostic
workup. Heart Rhythm. (2022) 19(1):90–9. doi: 10.1016/j.hrthm.2021.09.013

4. Dello Russo A, Compagnucci P, Zorzi A, Cavarretta E, Castelletti S, Contursi M,
et al. Electroanatomic mapping in athletes: why and when. An expert opinion paper
from the Italian Society of Sports Cardiology. Int J Cardiol. (2023) 383:166–74.
doi: 10.1016/j.ijcard.2023.05.013

5. Zeppenfeld K, Tfelt-Hansen J, de Riva M, Winkel BG, Behr ER, Blom NA, et al.
2022 ESC guidelines for the management of patients with ventricular arrhythmias and
the prevention of sudden cardiac death. Eur Heart J. (2022) 43(40):3997–4126. doi: 10.
1093/eurheartj/ehac262

6. Saul JP, Hulse JE, Papagiannis J, Van Praagh R, Walsh EP. Late enlargement of
radiofrequency lesions in infant lambs. Implications for ablation procedures in
small children. Circulation. (1994) 90(1):492–9. doi: 10.1161/01.CIR.90.1.492

7. Corrado D, Drezner JA, D’Ascenzi F, Zorzi A. How to evaluate
premature ventricular beats in the athlete: critical review and proposal of a
diagnostic algorithm. Br J Sports Med. (2020) 54(19):1142–8. doi: 10.1136/bjsports-
2018-100529

8. Lerman BB. Mechanism, diagnosis, and treatment of outflow tract tachycardia.
Nat Rev Cardiol. (2015) 12(10):597–608. doi: 10.1038/nrcardio.2015.121

9. Betensky BP, Park RE, Marchlinski FE, Hutchinson MD, Garcia FC, Dixit S, et al.
The V(2) transition ratio: a new electrocardiographic criterion for distinguishing left
from right ventricular outflow tract tachycardia origin. J Am Coll Cardiol. (2011)
57(22):2255–62. doi: 10.1016/j.jacc.2011.01.035

10. Yoshida N, Yamada T, McElderry HT, Inden Y, Shimano M, Murohara T, et al.
A novel electrocardiographic criterion for differentiating a left from right ventricular
outflow tract tachycardia origin: the V2S/V3R index. J Cardiovasc Electrophysiol.
(2014) 25(7):747–53. doi: 10.1111/jce.12392

11. Hamon D, Swid MA, Rajendran PS, Liu A, Boyle NG, Shivkumar K, et al.
Premature ventricular contraction diurnal profiles predict distinct clinical
characteristics and beta-blocker responses. J Cardiovasc Electrophysiol. (2019)
30(6):836–43. doi: 10.1111/jce.13944

12. Christou GA, Vlahos AP, Christou KA, Mantzoukas S, Drougias CA,
Christodoulou DK. Prolonged QT interval in athletes: distinguishing between
pathology and physiology. Cardiology. (2022) 147(5–6):578–86. doi: 10.1159/
000526385

13. Baman TS, Lange DC, Ilg KJ, Gupta SK, Liu TY, Alguire C, et al. Relationship
between burden of premature ventricular complexes and left ventricular function.
Heart Rhythm. (2010) 7(7):865–9. doi: 10.1016/j.hrthm.2010.03.036

14. Zhong L, Lee YH, Huang XM, Asirvatham SJ, Shen WK, Friedman PA, et al.
Relative efficacy of catheter ablation vs antiarrhythmic drugs in treating premature
ventricular contractions: a single-center retrospective study. Heart Rhythm. (2014)
11(2):187–93. doi: 10.1016/j.hrthm.2013.10.033

15. Bertels RA, Kammeraad JAE, Zeelenberg AM, Filippini LH, Knobbe I,
Kuipers IM, et al. The efficacy of anti-arrhythmic drugs in children with
idiopathic frequent symptomatic or asymptomatic premature ventricular
complexes with or without asymptomatic ventricular tachycardia: a retrospective
multi-center study. Pediatr Cardiol. (2021) 42(4):883–90. doi: 10.1007/s00246-
021-02556-7

16. Kojić D, Radunović A, Bukumirić Z, Rajsic S, SušićM, MarićM, et al. Idiopathic
premature ventricular complexes treatment: comparison of flecainide, propafenone,
and sotalol. Clin Cardiol. (2023) 46(10):1220–6. doi: 10.1002/clc.24090

17. Tang JKK, Andrade JG, Hawkins NM, Laksman ZW, Krahn AD, Bennett MT,
et al. Effectiveness of medical therapy for treatment of idiopathic frequent premature
ventricular complexes. J Cardiovasc Electrophysiol. (2021) 32(8):2246–53. doi: 10.1111/
jce.15150

18. Kryshtal DO, Blackwell DJ, Egly CL, Smith AN, Batiste SM, Johnston JN, et al.
RYR2 channel inhibition is the principal mechanism of flecainide action in CPVT.
Circ Res. (2021) 128(3):321–31. doi: 10.1161/CIRCRESAHA.120.316819

19. Hwang J, Oh YS, Park HS, Choi JI, Lee YS, Choi EK, et al. Comparing
the efficacy of carvedilol and flecainide on the treatment of idiopathic
premature ventricular complexes from ventricular outflow tract: a multicenter,
randomized, open-label pilot study. J Clin Med. (2023) 12(8):2887. doi: 10.3390/
jcm12082887

20. Kearns GL, Abdel-Rahman SM, Alander SW, Blowey DL, Leeder JS, Kauffman
RE. Developmental pharmacology—drug disposition, action, and therapy in
infants and children. N Engl J Med. (2003) 349(12):1157–67. doi: 10.1056/
NEJMra035092

21. Perry JC, Garson A Jr. Flecainide acetate for treatment of tachyarrhythmias in
children: review of world literature on efficacy, safety, and dosing. Am Heart J.
(1992) 124(6):1614–21. doi: 10.1016/0002-8703(92)90081-6

Christou et al. 10.3389/fcvm.2025.1537078

Frontiers in Cardiovascular Medicine 05 frontiersin.org

https://www.frontiersin.org/articles/10.3389/fcvm.2025.1537078/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fcvm.2025.1537078/full#supplementary-material
https://doi.org/10.1016/j.hrthm.2024.05.�018
https://doi.org/10.1016/j.hrthm.2024.05.�018
https://doi.org/10.1093/eurheartj/ehaa605
https://doi.org/10.1016/j.hrthm.2021.09.013
https://doi.org/10.1016/j.ijcard.2023.05.013
https://doi.org/10.1093/eurheartj/ehac262
https://doi.org/10.1093/eurheartj/ehac262
https://doi.org/10.1161/01.CIR.90.1.492
https://doi.org/10.1136/bjsports-2018-100529
https://doi.org/10.1136/bjsports-2018-100529
https://doi.org/10.1038/nrcardio.2015.121
https://doi.org/10.1016/j.jacc.2011.01.035
https://doi.org/10.1111/jce.12392
https://doi.org/10.1111/jce.13944
https://doi.org/10.1159/000526385
https://doi.org/10.1159/000526385
https://doi.org/10.1016/j.hrthm.2010.03.036
https://doi.org/10.1016/j.hrthm.2013.10.033
https://doi.org/10.1007/s00246-021-02556-7
https://doi.org/10.1007/s00246-021-02556-7
https://doi.org/10.1002/clc.24090
https://doi.org/10.1111/jce.15150
https://doi.org/10.1111/jce.15150
https://doi.org/10.1161/CIRCRESAHA.120.316819
https://doi.org/10.3390/jcm12082887
https://doi.org/10.3390/jcm12082887
https://doi.org/10.1056/NEJMra035092
https://doi.org/10.1056/NEJMra035092
https://doi.org/10.1016/0002-8703(92)90081-6
https://doi.org/10.3389/fcvm.2025.1537078
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/


22. Kühlkamp V, Haasis R, Seipel L. Flecainide-induced hepatitis. Z Kardiol. (1988)
77(10):678–80.

23. Holtzman JL, Kvam DC, Berry DA, Mottonen L, Borrell G, Harrison LI, et al.
The pharmacodynamic and pharmacokinetic interaction of flecainide acetate with
propranolol: effects on cardiac function and drug clearance. Eur J Clin Pharmacol.
(1987) 33(1):97–9. doi: 10.1007/BF00610389

24. Hsu JJ, Nsair A, Aboulhosn JA, Horwich TB, Dave RH, Shannon KM, et al.
Monomorphic ventricular arrhythmias in athletes. Arrhythm Electrophysiol Rev.
(2019) 8(2):83–9. doi: 10.15420/aer.2019.19.3

25. Porcedda G, Brambilla A, Favilli S, Spaziani G, Mascia G, Giaccardi M. Frequent
ventricular premature beats in children and adolescents: natural history and
relationship with sport activity in a long-term follow-up. Pediatr Cardiol. (2020)
41(1):123–8. doi: 10.1007/s00246-019-02233-w

26. Valeri Y, Compagnucci P, Volpato G, Luciani L, Crepaldi E, Maiorino F,
et al. Idiopathic premature ventricular contraction catheter
ablation, sedentary population vs. athlete’s populations: outcomes and
resumption of sports activity. J Clin Med. (2024) 13(7):1871. doi: 10.3390/
jcm13071871

Christou et al. 10.3389/fcvm.2025.1537078

Frontiers in Cardiovascular Medicine 06 frontiersin.org

https://doi.org/10.1007/BF00610389
https://doi.org/10.15420/aer.2019.19.3
https://doi.org/10.1007/s00246-019-02233-w
https://doi.org/10.3390/jcm13071871
https://doi.org/10.3390/jcm13071871
https://doi.org/10.3389/fcvm.2025.1537078
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Case Report: High efficacy of low-dose flecainide as an add-on therapy to a beta-blocker for treating a high burden of idiopathic ventricular arrhythmias in a juvenile athlete
	Introduction
	Case description
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


