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Abstract
Supraventricular tachycardia (SVT) is the most common arrhythmia in neonates and infants, and pharmacological therapy 
is recommended to prevent recurrent episodes. This retrospective study aims to describe and analyze the practice patterns, 
effectiveness, and outcome of drug therapy for SVT in patients within the first year of life. Among the 67 patients analyzed, 
48 presented with atrioventricular re-entrant tachycardia, 18 with focal atrial, and one with atrioventricular nodal re-entrant. 
Fetal tachycardia was reported in 27%. Antiarrhythmic treatment consisted of beta-receptor blocking agents in 42 patients, 
propafenone in 20, amiodarone in 20, and digoxin in 5. Arrhythmia control was achieved with single drug therapy in 70% 
of the patients, 21% needed dual therapy, and 6% triple. Propafenone was discontinued in 7 infants due to widening of the 
QRS complex. After 12 months (6–60), 75% of surviving patients were tachycardia-free and discontinued prophylactic 
treatment. Patients with fetal tachycardia had a significantly higher risk of persistent tachycardia (p: 0.007). Prophylactic 
antiarrhythmic medication for SVT in infancy is safe and well tolerated. Arrhythmia control is often achieved with single 
medication, and after cessation, most patients are free of arrhythmias. Infants with SVT and a history of fetal tachycardia 
are more prone to suffer from persistent SVT and relapses after cessation of prophylactic antiarrhythmic medication than 
infants with the first episode of SVT after birth.
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Abbreviations
AVNRT	� Atrioventricular nodal re-entrant tachycardia
AVRT	� Atrioventricular re-entrant tachycardia
ECG	� Electrocardiogram
EF	� Ejection fraction
ECMO	� Extracorporeal membrane oxygenation

FAT	� Focal atrial tachycardia
LV	� Left ventricle
PJRT	� Permanent junctional reciprocating tachycardia
SVT	� Supraventricular tachycardia

Introduction

Supraventricular tachycardia (SVT) is the most common 
arrhythmia in children, occurring with an estimated inci-
dence of 0.1–0.4% in the pediatric population [1–4]. The 
first episode of an SVT occurs during the first year of life in 
50–60%, predominantly in the first 3–4 months [4–7].

The most common paroxysmal SVT in the pediatric age 
group is atrioventricular re-entrant tachycardia (AVRT), 
which is mediated by an accessory pathway. This type of 
tachycardia accounts for 70–80% of tachycardias in infancy. 
The second most frequent tachycardia, with a much lower 
incidence in infants (5-17%), is atrioventricular nodal re-
entrant tachycardia (AVNRT). Focal atrial tachycardia 
(FAT) is diagnosed in 5 to 10% of infants with SVT [1–3, 8].
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SVT can occur as a unique, sometimes self-limited epi-
sode or as incessant and prolonged episodes that can lead 
to high morbidity without adequate treatment, especially 
in neonates and infants [2, 5, 9]. After diagnosing a first 
episode of SVT in an infant, most clinicians have adopted 
a strategy of giving prophylactic antiarrhythmic drugs for 
6 to 12 months [3, 4, 7, 10]. Remarkably, there is neither 
consensus nor evidence about the optimal approach to the 
medication or duration of the therapy, and clinical trials 
about medical treatments are scarce [11, 12]. Recently, it 
has been suggested that the duration of prophylactic antiar-
rhythmic medication may be substantially shortened [12]. 
A large variety of antiarrhythmic drugs is used in neonates 
and infants [3]: the drugs most commonly used are currently 
beta-receptor blocking agents, sodium-channel blockers 
(e.g., flecainide and propafenone), amiodarone, sotalol, and 
digoxin [3, 4, 6, 11].

In general, the natural history of infant SVT is favorable, 
with at least 70% of cases resolving spontaneously by 1 year 
of age [5, 7, 9, 10]. The risk of a recurrence of SVT for 
infants is about 22–55%, which is lower than in older chil-
dren [7, 9, 10, 13]. The use of radiofrequency catheter abla-
tion in infants is limited to patients with severe and drug-
refractory tachycardias, since the intervention is associated 
with a lower success rate and more frequent complications in 
this age group [3, 6, 14]. For children over 15 kg and 4 years 
of age with persistent symptomatic SVT, elective catheter 
ablation is a well-established intervention with favorable 
results [3].

Our experience of patients with incessant tachycardias 
and/or with frequent relapses has shown that the selection 
of individual-appropriate antiarrhythmic medication can be 
challenging and may require dual or triple antiarrhythmic 
drug therapy. Furthermore, establishing an individual-appro-
priate medical regimen can take several weeks.

This retrospective study aims to provide critical assess-
ment of drug type and dosage, preferred practice patterns, 
and patient outcome to define predictors of successful anti-
arrhythmic medication and risk factors for relapses and/
or continuing tachycardias at later follow-up. Our data 
add evidence about the treatment of SVT in neonates and 
infants and, thus, contribute to improved overall patient 
management.

Methods

This is a retrospective single-center analysis over a ten years 
period of all consecutive patients who were diagnosed post-
natally within the first year of life as having SVT. Patients 
with a history only of fetal tachycardia without any postpar-
tum SVT were excluded, as were patients with atrial flut-
ter, atrial fibrillation, and relevant structural heart defects. 

Patients with small, hemodynamic nonsignificant patent 
arterial duct and atrial or ventricular septal defect remained 
within the study cohort. The following data were reviewed 
for each patient: age at first SVT onset, history of fetal tachy-
cardia, initial antiarrhythmic treatment and subsequent anti-
arrhythmic medications, analysis of 12-lead and 24 h Holter 
ECGs, echocardiographic parameters of ventricle size and 
ventricular ejection fraction (EF) with biplane Simpson’s 
method to document the left ventricular function (defined 
as EF > 50%: normal, EF 40–50: mildly, EF 30–40 moder-
ately, EF < 30: severely reduced), duration of hospital stay, 
duration of follow-up, and outcome. The type of SVT was 
assessed from 12-lead surface ECG; recurrence of tachy-
cardia was defined as an episode of SVT documented on 
12-lead ECG, 24 h Holter ECG, or other monitoring device.

Twenty-four-hour Holter ECG monitoring was performed 
prior to discharge and subsequently at 1 month follow-up 
and then every 1–3 month according to the clinical state 
of the patient. With therapy changes it was recorded more 
often.

At our institution, prophylactic therapy may consist of 
any of these oral medications: propranolol every 8 h, target 
doses 3–5 mg/kg/day; propafenone every 8 h, target doses 
150–600 mg/m2/day; flecainide every 12 h, target doses 
3-8 mg/kg/day, amiodarone loading dose of 10–15 mg/kg/
day for 10 days in one single dose, then reduction to once a 
day 5–10 mg/kg/day; and digoxin aiming for a target serum 
level of 0.6–1.3 nmol/L. Depending on the initial presenta-
tion, the medication might be started intravenously and then 
switched to oral formula.

Beta-receptor blocking agents are the standard first-line 
treatment, sodium-channel blockers (Class 1C according to 
the Vaughan-Williams classification) are used particularly 
for the treatment of FAT or in addition to a beta–receptor 
blocking agent for patients with ventricular pre-excitation or 
persistent arrhythmias. Amiodarone is the therapy of choice 
for patients with impaired ventricular function if the EF on 
echocardiogaphy is below 45%.

The sodium-channel blocker was changed during the 
study period: propafenone was replaced with flecainide, 
because the specific neonatal formula of propafenone was 
no longer available at our hospital.

With the antiarrhythmic treatment, we attempt either to 
suppress the arrhythmia or, if not possible, to achieve rate 
– control.

Blood pressure was monitored before and after the admin-
istration of propranolol. If blood presssure fell below age-
related normal values, the dose was reduced. QRS com-
plex duration was measured daily under the uptitration of 
sodium-channel blockers. Widening of the QRS complex 
by more than 20% of the baseline measurement resulted in 
dose reduction or cessation of the medication, if appropriate. 
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Liver and thyroid function were checked at least monthly 
under amiodarone.

In general, the prophylactic antiarrhythmic treatment is 
maintained for one year and then discontinued. If recur-
rences occur, the medication is continued.

Primary end points of the study were freedom from 
arrhythmia, recurrence after one year of treatment, treat-
ment-related complications, or death. We also analyzed the 
influence on outcome of fetal tachycardia, the type of tachy-
cardia and the numbers of antiarrhythmic drugs.

Statistics

Data are presented as frequencies, mean ± standard deviation 
(SD), or median and range as appropriate. Categorical data 
are given as frequencies. Continuous data were compared 
using the unpaired t test, and categorical data were compared 
using the Fisher’s exact test or the χ2 test with or without 
Yates correction as appropriate. A p value less than 0.05 
defines statistical significance. The local and institutional 
ethics committee approved the study.

Results

A total of 67 neonates and infants met the inclusion criteria. 
Patients’ characteristics at initial presentation and type of the 
SVT are summarized in Table 1. Four infants had a proven 
genetic abnormality (Rett syndrome, Braddock-Carey syn-
drome, Shwachman-Diamond syndrome, and cystic fibrosis 
in 1 patient each). A secundum-type atrial septal defect was 

present in 3, and a small muscular ventricular septal defect 
in 1 patient. 18% of the neonates were borne premature and 
none of them due to fetal tachycardia.

Pre-excitation was detected on 12-lead ECGs in 6 patients 
during sinus rhythm. The ECG during tachycardia was indic-
ative for AVRT in 48 (72%), including 1 with permanent 
junctional reciprocating tachycardia (PJRT), AVNRT in 1 
(1%), and FAT in 18 (27%) patients, including 1 patient with 
multifocal atrial tachycardia.

A history of recurrent fetal tachycardia continuing post-
partum was present in 18 (27%) neonates.

Intrauterine medical therapy was administered to 9 
fetuses (4 received digoxin, 1 sotalol, 3 received a combina-
tion of digoxin and sotalol, and 1 a combination of digoxin 
and flecainide).

For the emergency treatment of the first episode of SVT, 
at least one acute maneuver to convert the tachycardia in 
sinus rhythm was performed in 47 (70%) patients; adeno-
sine was administered intravenously to most of the patients 
(42/47). One patient with FAT needed ECMO support for 
4 days due to cardiac and multiple organ failure caused by 
high-rate SVT despite medical therapy. Left ventricular (LV) 
function was classified as mildly impaired in 11 patients, 
moderately impaired in 5, and severely impaired in 1. After 
re-establishing sinus rhythm, LV function normalized in all 
patients.

Prophylactic medication was started in 65 (97%) patients 
and consisted of beta-receptor blocking agents in 42 (63%) 
(propranolol in 40 patients and atenolol and metoprolol in 1 
patient each), propafenone in 20 (30%) patients, amiodarone 
in 20 (30%), and digoxin in 5 (8%). Two patients, 1 with 
AVRT and 1 with FAT, experienced only 1 episode of SVT 

Table 1   Demographics and type 
of SVT at diagnosis

Genetic abnormalities: Rett, Braddock-Carey, and Shwachman-Diamond Syndrome and cystic fibrosis
AVNRT atrioventricular nodal re-entrant tachycardia, AVRT atrioventricular re-entrant tachycardia, FAT 
focal atrial tachycardia, SVT supraventricular tachycardia
p < 0.05 is considered statistically significant

Total AVRT FAT AVNRT P (AVRT 
vs FAT)

Number of patients (%) 67 (100) 48 (72) 18 (27) 1 (1)
Male gender 34 (51) 23 11 0.5
Age (days) 14 (0–254) 11 (0–122) 22 (0–254) 184 0.22
Bodyweight (kg) 3.8 ± 1.4 3.7 ± 1.2 3.8 ± 1.6 7.5 0.84
Premature birth 12 (18%) 8 4 0.2
34–37 weeks 8 4 4
30–34 weeks 3 3
25–26 weeks 1 1
Genetic abnormalities 4 1 3 0.06
Fetal SVT 18 (27%) 14 4 0.8
Fetal medical therapy 9 7 2
Hospitals stay (days) 13 (0–166) 12 (3–166) 16 (0–51) unknown 0.9
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and did not receive any treatment. First-hand single anti-
arrhythmic drug therapy was successful in controlling the 
tachycardia in 47 (70%) patients, 14 (21%) patients needed 2 
antiarrhythmic drugs, and 4 (6%) patients needed 3 or more. 
Propafenone was discontinued in 7 patients due to widen-
ing of the QRS complex of more than 20% of the baseline 
measurement in 6 patients and a ventricular tachycardia in 
1. Table 2 relates the medical therapy to the type of SVT. 
The effectiveness of beta-receptor blocking agent single 
therapy did not differ between AVRT and FAT (p = 0.09). 
In more than one-third of the patients with FAT (7/18), a 
single antiarrhythmic medication was insufficient to control 
the tachycardia.

Of the 18 neonates with a history of fetal tachycardia, 14 
were diagnosed with AVRT; the remaining 4 patients had 
FAT. Prophylactic medication was started with the occur-
rence of the first postnatal tachycardia.

Follow‑up and Outcome

No SVT-related mortality occurred. Deaths due to an 
underlying disease occurred in 4 patients: 2 were affected 
by a syndrome and died of pulmonary infections and 2 due 
to respiratory failure: 1 due to chylothorax and 1 due to 

broncho-pulmonary dysplasia. Overall, 21 rehospitalizations 
occurred due to recurrences of tachycardia.

The prophylactic medication was discontinued in 52 
patients after a median time of 12 months (6–60), Fig. 1. 
Overall median follow-up thereafter was 23 months (5–114). 
In 5 patients, an SVT relapse occurred after a median time 
of 1 month (0–4), 2 out of these 5 had a history of fetal 
tachycardia. In 11 patients, no attempt was undertaken to 
withdraw the therapy, either because they were too young 
(attempted treatment period of 12 months not reached yet) or 
suffered too many tachycardia recurrences to allow such an 
attempt. In summary, successful termination of prophylactic 
treatment was possible in 47 (75%) of the surviving patients.

Table 3 shows the outcome after termination of the pro-
phylactic medication. The prophylactic medication could be 
withdrawn in 33/41 (80%) of the infants receiving a single 
drug for prophylactic treatment. Double therapy could be 
stopped without relapse of the tachycardia in 10/16 (63%) 
and triple therapy in 2/4 (50%) patients.

Most patients were free of arrhythmia after withdrawal 
of the prophylactic treatment: those with AVRT in 77% 
(36/47), those with FAT in 73% (11/15), Table 4

Freedom from recurrence of arrhythmia after 1 year 
of treatment was not influenced by the number of drugs 
for prophylactic treatment (p = 0.16) or by the type of 
SVT (p = 1.0). In infants with episodes of fetal tachycar-
dia withdrawal of prophylactic therapy was not possible 
in 10 patients (p = 0.007) due to persistent or recurrent 
tachycardias.

Discussion

This study shows that prophylactic antiarrhythmic drug 
therapy for SVT in infancy used with our cohort is in the 
majority of cases safe and well tolerated. This is remarkable 
because complex pharmacokinetics and pharmacodynamics 
are anticipated in this age group, which are different from 
those in adults. Furthermore, milk and unsteady feeding 
schedules may interfere with drug absorption [15]. In many 
of the patients, antiarrhythmic treatment was initiated a few 
hours after birth in the delicate period of hemodynamic 
changes and organ adaptation to extrauterine life.

This study also confirms the therapeutic effect of the 
antiarrhythmic drugs used: Within the 10-year period ana-
lyzed, we were able to achieve either total suppression of 
the arrhythmia or a rate-controlled situation with only a few 
relapses in all patients in the study cohort. No tachycardia-
related deaths were observed.

In our institution, the first-line medication in uncompli-
cated SVT is a beta-receptor blocking agent. In neonates and 
infants, we prefer propranolol because of wide experience 
with this medication [16], and the dosage can be adapted 

Table 2   SVT mechanism and initially established medication

AVNRT atrioventricular nodal re-entrant tachycardia, AVRT atrio-
ventricular re-entrant tachycardia, FAT focal atrial tachycardia, SVT 
supraventricular tachycardia

SVT mechanism Prophylactic medication N 67 (%)

AVRT 48 (72)
Propranolol (metoprolol, atenolol in 

one patient each)
23

Propafenone 8
Amiodarone 5
Propranolol + propafenone 4
Propranolol + amiodarone 5
Propranolol + amiodarone + digoxin 2
No therapy 1

AVNRT 1 (1)
Amiodarone 1

FAT 18 (27)
Propranolol 4
Propafenone 5
Amiodarone 1
Propranolol + propafenone 1
Propranolol + amiodarone 1
Propafenone + amiodarone 2
Amiodarone + digoxin 1
Amiodarone + digoxin + propranolol 2
No therapy 1
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very well to the fast-changing weight in this age group. Pro-
pranolol was very well tolerated in our cohort. This finding 
is in line with the results of another large pediatric study in 
which propranolol was used to treat 287 neonates and infants 
with SVT: despite rather high doses of propranolol (median 
doses of 4 mg/kg/day) no serious side effects were seen. In 
particular, no hypotension or hypoglycemia occurred. The 

drug could be safely administered to all but 1 patient of the 
cohort, who experienced reversible bradycardia [17].

Sodium-channel blockers are highly efficient in treating 
SVTs in neonates and infants and have been used for dec-
ades [3, 15, 18]. They are known to influence the duration 
of the QRS complex, and proarrhythmic effects may occur. 
In our cohort, 7 of the initially treated 15 (47%) infants with 

Included in the study N = 67

Deaths N = 4 

Stopp medication N = 52 No attempt to stopp medication N = 11  

Sucessfull termination N = 47 Still under medication N = 16  

Relapse of SVT = 5 

Fig. 1   Flow chart of follow-up and outcome

Table 3   Final prophylactic 
antiarrhythmic medication

a No withdraw of medication possible or recurrence of SVT after cessation of medication

Number of drugs for 
prophylactic therapy

Medication N Still under 
prophylactic 
medicationa

N (%)

Single-drug therapy 41 8 (20)
Beta-receptor blocking agents (propranolol 
N = 23, metoprolol N = 1, atenolol N = 1)

25 2 (8)

Propafenone 11 4 (36)
Amiodarone 5 2 (40)

Dual-drug therapy 16 6 (38)
Propafenone/flecainide + propranolol 8 2 (25)
Amiodarone + propranolol 7 3 (43)
Amiodarone + propafenone 3 1 (33)

Triple-drug therapy 4 2 (50)
Amiodarone + digoxin + propranolol 3 2 (67)
Amiodarone + propafenone + propranolol 1 0

No therapy 2 0
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sodium-channel blockers showed a significant (i.e. > 20% 
from baseline) prolongation of the QRS complex dura-
tion. One of these patients later experienced ventricular 
tachycardia.

A significant QRS widening (> 25% from baseline) in 
up to 50% of the treated patients, without leading to further 
proarrhythmic effects, was seen in 175 neonates and infants 
treated with flecainide. However, flecainide had to be dis-
continued in only 3% of the patients; this was due to cardiac 
dysfunction and proarrhythmia [18]. In contrast, no signifi-
cant increases in the QRS complex occurred in 20 neonates 
treated with flecainide with a mean dose of 3.35 mg/kg/day 
[19]. This might be due to a flecainide dose at the lower 
limit.

Propafenone is frequently used in Europe, and it has 
proved to be an effective antiarrhythmic drug with low side 
effects [20–23]. Proarrhythmic events are observed in about 
2% of patients treated [21, 22].

Since the dosage and product of sodium-channel blocker 
varies among studies, direct comparison is difficult; fur-
thermore, the definition of adverse events is not consistent. 
In brief, we consider sodium-channel blockers effective for 
the treatment of SVTs in neonates and infants, but close 
monitoring of the QRS complex duration is mandatory as 
recommended [3] to prevent further proarrhythmic effects.

Digoxin is an old and effective antiarrhythmic drug. In 
some centers, it is the preferred drug for infants with SVT 
[6, 12, 16]. Its antiarrhythmic effects have been compared 
with propranolol in several studies: A multicenter, rand-
omized controlled trial including 61 neonates and infants 
and a retrospective cohort study with 347 infants showed 
similar efficacy of propranolol and digoxin in the treatment 
of infants with SVTs [12, 16]. In contrast, another study of 
484 hospitalized infants treated for SVT found that treatment 
failure and recurrence rate were more common on proprano-
lol than digoxin [11]. However, hypotensive episodes, some 

even requiring inotropic support, occurred more often under 
digoxin [11]. Despite its efficacy, our institution only rarely 
uses digoxin today because of its narrow therapeutic win-
dow, which requires tight monitoring of serum levels, and 
potential harmful interactions.

The effectiveness of beta–receptor blocking agent therapy 
was not influenced by the electrophysiological properties of 
either FAT or AVRT tachycardia. Another study obtained 
corresponding results by treating all infant SVTs with high 
doses of propranolol; moreover, in this cohort, the type of 
arrhythmia was not associated with propranolol efficacy 
[17].

Prophylactic antiarrhythmic treatment could be success-
fully terminated in 75% of our patients after the planned 
treatment period of 12 months; thereafter the patients were 
free of arrhythmias. The proportion of successfully treated 
infants in our cohort is similar to other studies [5, 7, 9, 10].

In general, antiarrhythmic prophylaxis is recommended 
for a period of 12 months [4, 8, 12]. However, it might not 
always be necessary to maintain the antiarrhythmic therapy 
for 1 year, some infants might overgrow the tachycardia sub-
strate faster and, therefore, be treated for a shorter time. In 
a cohort of infants with AVRT and AVNRT treated either 
with propranolol or digoxin, no first recurrence occurred 
after 4 months of treatment [12]. This implies that, in an 
uncomplicated SVT (i.e., no history of fetal tachycardia, 
prompt response to treatment, no recurrence of arrhythmia 
during medical therapy), termination of the treatment can be 
considered after a couple of months; however, this decision 
has to be made individually for each patient [4, 12].

In our cohort, no association was found between either the 
various medications or the SVT mechanisms and outcome. 
Furthermore, there was no difference in outcome between 
infants who had a single therapy or who needed more than 
one prophylactic medication to control the arrhythmia. 
This indicates that, even if initially the arrhythmia is dif-
ficult to control and the prophylactic treatment complex to 
adjust, this may not imply an unfavorable outcome. In con-
trast to our findings, a study conducted between 1971 and 
1997 including 109 neonates with SVTs found that initial 
treatment difficulties were significant risk factors for pro-
longed arrhythmias [24]. However, these findings may not be 
directly comparable to our findings due to a cohort including 
more patients with pre-excitation (1/3 of the cohort) and dif-
ferent drug regimens (3/4 of the patients received digoxin).

In our cohort, infants with fetal tachycardias had a sig-
nificantly higher risk of persistent tachycardias; 59% of the 
infants with a history of fetal tachycardia continued with 
antiarrhythmic treatment for more than one year. This result 
suggests that this group of patients may need longer prophy-
lactic antiarrhythmic drug therapy. In a historic study with 
17% fetal SVT in the cohort, fetal SVT was not identified 
as a risk factor for prolonged SVT problems [24]. Other 

Table 4   Outcome in relation to type of tachycardia

FAT focal atrial tachycardia, AVNRT atrioventricular nodal re-entrant 
tachycardia, AVRT atrioventricular re-entrant tachycardia, SVT 
supraventricular tachycardia
a No withdraw of medication possible or recurrence of SVT after ces-
sation of medication

SVT mechanism N Still under 
prophylactic 
medicationa

N (%)

AVRT 47 11 (23)
AVNRT 1 1 (100)
FAT 15 4 (27)
Intrauterine SVT 17 10 (59)
No intrauterine SVT 46 6 (13)



1317Pediatric Cardiology (2022) 43:1311–1318	

1 3

authors also report favorable outcomes after fetal SVT, 
but always in small cohorts with 20–30 patients: 70–90% 
patients were asymptomatic without medication after the age 
of 1 year [25–27]. Some difference from our results might be 
explained by their inclusion of neonates with atrial flutter, 
who are known to have excellent prognosis. Furthermore, 
some groups give prophylactic antiarrhythmic treatment to 
all infants with a history of fetal tachycardia, whether or not 
the tachycardia persists postnatally.

Limitations

This study has several limitations related to its observational 
and retrospective nature. The relatively small size of this 
sample minimizes the power of our statistical analysis. ICU 
admission and duration of hospital stay may not only be 
related to patients’ arrhythmia. There might be an informa-
tion bias, as some infants were also treated in other hospitals 
according to their own treatment approach. Furthermore, 
SVTs, recurrence, and fetal occurrence may be unapparent, 
so the real number might be higher than observed in our 
study.

Conclusion

Prophylactic antiarrhythmic medication for SVT in infancy 
is generally safe and well tolerated. Arrhythmia control is 
achieved with a single medication in the majority of patients. 
Initial administration of sodium-channel blockers such as 
propafenone or flecainide must occur under close monitor-
ing of the QRS complex to prevent proarrhythmic effects. 
After cessation of the 1-year prophylactic antiarrhythmic 
treatment, most patients are free of recurrences. Infants 
with a history of fetal tachycardias are at risk for persistent 
tachycardias and recurrences. Our findings may contribute 
to generating specific guidelines for the treatment of SVT 
in neonates and infants. We speculate that in uncomplicated 
cases, the duration of treatment might be shortened, in con-
trast to infants with fetal onset of the tachycardia, in whom 
longer treatment might be beneficial. Further prospective 
controlled studies are required to evaluate the optimal dura-
tion of prophylactic treatment.

Author contributions  All authors contributed to the study conception 
and design. DB and AC-B: Material preparation, data collection and 
analysis. DB:  Writing first draft of the manuscript. All authors com-
mented on previous versions of the manuscript. All authors read and 
approved the final manuscript.

Funding  Open access funding provided by University of Zurich.

Declarations 

Conflict of interest  The authors declare that they have no financial or 
non-financial conflict of interest that are directly or indirectly related 
to the work submitted for publication.

Ethical approval  The local and institutional ethics committee approved 
the study. This article does not contain any studies with human partici-
pants or animals performed by any of the authors.

Informed consent  Informed consent was obtained from all individual 
participants included in the study.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Spearman AD, Williams P (2014) Supraventricular tachycardia in 
infancy and childhood. Pediatr Ann 43:456–460

	 2.	 Bauersfeld U, Pfammatter J-P (2001) Diagnosis and treatment 
of common pediatric supraventricular tachycardias. Ther Umsch 
58:94–98

	 3.	 Brugada J, Blom N, Sarquella-Brugada G, Blomstrom-Lundqvist 
C, Deanfield J, Janousek J, Abrams D, Bauersfeld U, Brugada R, 
Drago F et al (2013) Pharmacological and non-pharmacological 
therapy for arrhythmias in the pediatric population: EHRA and 
AEPC-Arrhythmia Working Group joint consensus statement. 
Europace 15:1337–1382

	 4.	 Weindling SN, Saul JP, Walsh EP (1996) Efficacy and risks of 
medical therapy for supraventricular tachycardia in neonates and 
infants. Am Heart J 131:66–72

	 5.	 Tortoriello TA, Snyder CS, Smith EO, Fenrich AL, Friedman RA, 
Kertesz NJ (2003) Frequency of recurrence among infants with 
supraventricular tachycardia and comparison of recurrence rates 
among those with and without preexcitation and among those with 
and without response to digoxin and/or propranolol therapy. Am 
J Cardiol 92:1045–1049

	 6.	 Wong KK, Potts JE, Etheridge SP, Sanatani S (2006) Medications 
used to manage supraventricular tachycardia in the infant a North 
American survey. Pediatr Cardiol 27:199–203

	 7.	 Garson A, Gillette PC, McNamara DG (1981) Supraventricular 
tachycardia in children: clinical features, response to treatment, 
and long-term follow-up in 217 patients. J Pediatr 98:875–882

	 8.	 Neroni P, Ottonello G, Manus D, Atzei A, Trudu E, Floris S, 
Fanos V (2014) Paroxysmal supraventricular tachycardia: physi-
opathology and management. J Pediatri Neonatal Individ Med 
3:e030243

http://creativecommons.org/licenses/by/4.0/


1318	 Pediatric Cardiology (2022) 43:1311–1318

1 3

	 9.	 Riggs TW, Byrd JA, Weinhouse E (1999) Recurrence risk of 
supraventricular tachycardia in pediatric patients. Cardiology 
91:25–33

	10.	 Nadas AS, Daeschner CW, Roth A, Blumenthal SL (1952) Par-
oxysmal tachycardia in infants and children; study of 41 cases. 
Pediatrics 9:167–181

	11.	 Hornik CP, Chu PY, Li JS, Clark RH, Smith PB, Hill KD (2014) 
Comparative effectiveness of digoxin and propranolol for 
supraventricular tachycardia in infants. Pediatr Crit Care Med 
15:839–845

	12.	 Sanatani S, Potts JE, Reed JH, Saul JP, Stephenson EA, Gibbs 
KA, Anderson CC, Mackie AS, Ro PS, Tisma-Dupanovic S 
et al (2012) The study of antiarrhythmic medications in infancy 
(SAMIS): a multicenter, randomized controlled trial comparing 
the efficacy and safety of digoxin versus propranolol for prophy-
laxis of supraventricular tachycardia in infants. Circ Arrhythm 
Electrophysiol 5:984–991

	13.	 Lundberg A (1973) Paroxysmal atrial tachycardia in infancy: 
follow-up study of 47 subjects rangingin age from 10 to 26 years. 
Pediatrics 51:26–35

	14.	 Saul JP, Hulse JE, Papagiannis J, Van Praagh R, Walsh EP (1994) 
Late enlargement of radiofrequency lesions in infant lambs. Impli-
cations for ablation procedures in small children. Circulation 
90:492–499

	15.	 Brugada J, Katritsis DG, Arbelo E, Arribas F, Bax JJ, Blomström-
Lunqvist C, Calkins H, Corrado D, Deftereos SG, Diller G-P et al 
(2020) 2019 ESC guidelines for the management of patients with 
supraventricular tachycardia: the task force for the management 
of patients with supraventricular tachycardia of the European 
Society of Cardiology (ESC): developed in collaboration with 
the Association for European Paediatric and Congenital Cardiol-
ogy (AEPC). Eur Heart J 41:655–720

	16.	 Moffett BS, Lupo PJ, delaUZ CM, Valdes SO, Miyake CY, Decker 
JA, Kim JJ (2015) Efficacy of digoxin in comparison with pro-
pranolol for treatment of infant supraventricular tachycardia: anal-
ysis of a large, national database. Cardiol Young 25:1080–1085

	17.	 Barton AL, Moffett BS, Valdes SO, Miyake C, Kim JJ (2015) Effi-
cacy and safety of high-dose propranolol for the management of 
infant supraventricular tachyarrhythmias. J Pediatr 166:115–118

	18.	 Cunningham T, Uzun O, Morris R, Franciosi S, Wong A, Jeremi-
asen I, Sherwin E, Sanatani S (2017) The safety and effectiveness 

of flecainide in children in the current era. Pediatr Cardiol 
38:1633–1638

	19.	 Ferlini M, Colli AM, Bonanomi C, Salvini L, Galli MA, Salice P, 
Ravaglia R, Centola M, Danzi GB (2009) Flecainide as first-line 
treatment for supraventricular tachycardia in newborns. J Cardio-
vasc Med (Hagerstown) 10:372–375

	20.	 Guccione P, Drago F, Di Donato RM, Cicini MP, Pasquini L, 
Marino B, Marcelletti C, Ragonese P (1991) Oral propafenone 
therapy for children with arrhythmias: efficacy and adverse effects 
in midterm follow-up. Am Heart J 122:1022–1027

	21.	 Paul T, Janousek J (1994) New antiarrhythmic drugs in pediatric 
use: propafenone. Pediatr Cardiol 15:190–197

	22.	 Janousek J, Paul T (1998) Safety of oral propafenone in the treat-
ment of arrhythmias in infants and children (European retrospec-
tive multicenter study). Working group on pediatric arrhythmias 
and electrophysiology of the Association of European Pediatric 
Cardiologists. Am J Cardiol 81:1121–1124

	23.	 Reimer A, Paul T, Kallfelz HC (1991) Efficacy and safety of intra-
venous and oral propafenone in pediatric cardiac dysrhythmias. 
Am J Cardiol 68:741–744

	24.	 Gilljam T, Jaeggi E, Gow RM (2008) Neonatal supraventricular 
tachycardia: outcomes over a 27-year period at a single institution. 
Acta Paediatr 97:1035–1039

	25.	 Hahurij ND, Blom NA, Lopriore E, Aziz MI, Nagel HT, 
Rozendaal L, Vandenbussche FP (2011) Perinatal management 
and long-term cardiac outcome in fetal arrhythmia. Early Hum 
Dev 87:83–87

	26.	 Lulić Jurjević R, Podnar T, Vesel S (2009) Diagnosis, clinical fea-
tures, management, and post-natal follow-up of fetal tachycardias. 
Cardiol Young 19:486–493

	27.	 D’Alto M, Russo MG, Paladini D, Di Salvo G, Romeo E, Ricci C, 
Felicetti M, Tartaglione A, Cardaropoli D, Pacileo G et al (2008) 
The challenge of fetal dysrhythmias: echocardiographic diagno-
sis and clinical management. J Cardiovasc Med (Hagerstown) 
9:153–160

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Antiarrhythmic Medication in Neonates and Infants with Supraventricular Tachycardia
	Abstract
	Introduction
	Methods
	Statistics
	Results
	Follow-up and Outcome
	Discussion
	Limitations
	Conclusion
	References




