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Abstract

Aim: The purpose of this study was to evaluate the clinical course of and therapeutic approaches toward neonatal supraventricular tachycardia 
(SVT) in the neonatal intensive care unit (NICU).

Methods: Data on demographic characteristics, clinical course, echocardiographic findings, treatments administered, and treatment responses 
in neonates diagnosed with SVT in the NICU between January 2007 and January 2023 were evaluated retrospectively.

Results: Thirty-five neonates with SVT were included in the study. The prevalence of SVT was 0.48% in our unit during the study period. Six 
neonates (17.1%) had antenatal diagnoses of SVT. Hydrops fetalis was present in two neonates (5.7%) and congenital heart malformation in 
14 (40%). Congestive heart failure developed in 11 patients (31.4%), while recurrence of SVT was documented in 17 (48.6%). SVT resolved 
spontaneously in four cases and with vagal maneuvers in three. The other 28 neonates required antiarrhythmic therapy. The patients were 
divided into groups according to the presence or absence of congestive heart failure and SVT recurrence. A statistically significant relationship 
was observed between the development of congestive heart failure and antenatal diagnosis of SVT (p=0.041). Statistically significant 
differences were also determined between the recurrence of SVT and mean heart rate (p=0.025), mean length of hospitalization (p=0.09), and 
prophylactic medication requirements (p=0.005).

Conclusion: If a neonate with SVT has a history of antenatal SVT, hydrops fetalis, recurrence, congestive heart failure, or congenital heart 
malformation, these conditions cause more serious morbidity and mortality.
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Introduction

Supraventricular tachycardia (SVT) is the most common 
arrhythmia, with an estimated incidence of 0.1%-0.4 % in infants 
and children.1,2,3 The first SVT attack typically occurs during the 
first months of life in newborns and infants.4 It may also begin 
in the antenatal period and cause severe complications, such as 
hemodynamic instability, congestive heart failure, hydrops, and 
even death, due to its rapid or prolonged course.5 Since the clinical 
course of SVT is non- specific and easily confused with other acute 
illnesses, such as sepsis, it may be difficult to identify early in the 
neonatal period. Early recognition of SVT before complications 
occur, in addition to emergent treatment and management, is 
therefore of critical importance.

While SVT attacks may terminate spontaneously, they may also 
require therapeutic options ranging from simple vagal maneuvers to 
complex treatments such as multiple drug therapies, cardioversion, 
or electrophysiological studies.5,6

Numerous studies of SVT have investigated pediatric patients 
across different age groups, including neonates. The present study 
was intended to examine SVT in a study population consisting 
only of neonates. The aim was to evaluate the clinical course, 
therapeutic approaches, and outcomes in neonates diagnosed with 
SVT and to contribute to the existing literature on the subject.

Materials and Methods

All cases of SVT diagnosed within the first 28 days of life and 
followed up and treated in the Neonatal Intensive Care Unit (NICU) 
of Karadeniz Technical University, Faculty of Medicine, Türkiye, 
between January 2007 and January 2023 were included in the 
study.

Data on demographic characteristics, clinical course, 
echocardiographic (ECHO) findings, treatments administered, 
treatment responses, prenatal histories, and maternal features 
of neonates diagnosed with SVT during the study period were 
analyzed retrospectively.

The patients were divided into groups according to the presence or 
absence of congestive heart failure and SVT recurrence.

The diagnosis of SVT was based on ECG findings, and that of 
congestive heart failure on ECHO and clinical findings such as 
hepatomegaly, tachypnea, tachycardia, poor feeding, and impaired 
peripheral perfusion. SVT was defined as a narrow- complex QRS 
tachycardia with abrupt onset and termination, a rapid increase 
in heart rate, and the absence of normal P-wave morphology on 
ECG.7 Recurrence of SVT was defined as the development of SVT 
after treatment of the first SVT attack during hospitalization.

Ethical Approval
The study was approved by the Ethics Committee of Karadeniz 
Technical University Faculty of Medicine (Date: 25.09.2023, 
Decision No: 172).

Statistical Analysis
All statistical analyses were performed in IBM SPSS 22.0 
environment (licensed by Karadeniz Technical University, Trabzon, 
Türkiye). Continuous variables were expressed as means ± SD, and 
categorical variables were expressed as percentages and numbers. 
A Student t-test was used to compare the means of the variables 
between two groups, and the Mann-Whitney U test was used for 
nonparametric variables. The categorical variables were analyzed 
with the Chi-Square test. Results were evaluated at a 95% 
confidence level, and p-values < 0.05 were considered statistically 
significant.

Reporting Guidelines
The study was reported in accordance with STROBE guideline.

Results

A total of 7,326 neonates were hospitalized in the NICU during the 
study period, 35 of whom were diagnosed with SVT. The prevalence 
of SVT in our unit was 0.48%. The neonates’ mean gestational week 
was 37.2 ± 2.6, the mean birth weight was 3085 ± 611.6 g, the mean 
age at the time of first SVT was 7.3 ± 9.3 days, and the mean length 
of hospitalization was 17.5 ± 12.4 days (Supplementary Table 1).

Six neonates (17.1%) had antenatal diagnoses of SVT. Two of the 
35 neonates (5.7%) had hydrops fetalis, one of whom also had an 
antenatal diagnosis of SVT. The incidence of hydrops associated 
with antenatal SVT was 50%. Congenital heart malformation was 
present in 14 of the 35 neonates (40%), atrial septal defect in 11, 
ventricular septal defect in one, hypoplastic left heart syndrome in 
one, and total anomalous pulmonary venous return in one.

Congestive heart failure developed in 11 of the 35 patients (31.4%), 
and in four of the six patients diagnosed with antenatal SVT. Three 
of the four neonates were discharged, and the remaining one was 
referred for electrophysiological examination. Recurrence of SVT 
was observed in six of the 11 patients who developed congestive 
heart failure. Recurrence of SVT during NICU hospitalization was 
documented in 17 of 35 patients (48.6%) (Supplementary Table 1).

SVT resolved spontaneously in four neonates and with vagal 
maneuvers in three. The other 28 neonates required antiarrhythmic 
therapy for SVT termination. Adenosine was the most commonly 
used first-line medication for SVT termination, followed by 
amiodarone and digoxin (65.7%, 11.4%, and 5.7%, respectively) 
(Supplementary Table 1). SVT remained resistant to the first 
medications in 19 of the 35 neonates (54.3%), and these required a 
second drug for termination. Prophylactic pharmacological therapy 
was used in 21 of the 35 neonates (60%) (Supplementary Table 2 
and Table 3) and consisted of digoxin in seven (20%), amiodarone in 
six (17.1%), propranolol in five (14.3%), and combined amiodarone 
and propranolol in three (8.6%).

Twenty-nine neonates (82.9%) were discharged, and three (8.6%) 
were referred to another center for electrophysiological examination. 
The ECHO findings for the three referred neonates were reported 
as having an atrial septal defect in one, total abnormal pulmonary 
venous return in another, and normal in the third. Mortality occurred 
in three (8.6%) of the 35 neonates. One of the exitus patients was a 
mature neonate with normal ECHO findings who died after SVT on 
the third day of life. The other was a premature infant with normal 
ECHO findings who died three days after SVT on the 50th day of 
life. The final exitus patient, with hypoplastic left heart syndrome, 
died four days after SVT on the 12th day of life.

A statistically significant relationship was observed between the 
development of congestive heart failure and a history of antenatal 
SVT (p=0.041) (Supplementary Table 2). In addition, statistically 
significant associations were found between the recurrence of SVT 
and mean heart rate (p=0.025), first medication used to terminate 
SVT (p=0.018), and prophylactic medication (p<0.05). No statistically 
significant relationship was found between SVT recurrence and 
mean length of hospitalization (p=0.09) (Supplementary Table 3).

Discussion

Thirty-five neonates diagnosed with SVT in this study were 
retrospectively evaluated for demographic characteristics, clinical 
course, echocardiographic findings, therapeutic approaches, and 
outcomes. According to the study findings, i) the prevalence of 
SVT was 0.48%, ii) antenatal diagnosis of SVT was an important 
indicator for the development of congestive heart failure, iii) 
prophylactic medication requirements and mean heart rate were 
statistically higher in neonates with SVT recurrence, and iv) the 
association between SVT recurrence and the mean length of 
hospitalization did not reach statistical significance.
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The prevalence of SVT (0.48%) in this research was similar to that 
in previous studies, and the rate of antenatal SVT among these 
neonates was 17.1%.1,2,3 Although antenatal tachyarrhythmias are 
very rare during pregnancy (< 0.1%), the most common type is 
SVT.8 Antenatal SVT can lead to congestive heart failure, hydrops 
fetalis, and even mortality in cases of an increased heart rate or 
prolonged course.5 Sreeram and Wren investigated 29 SVT patients 
younger than three months and reported that congestive heart 
failure occurred in 22 (76%) cases.9 The rate of development of 
congestive heart failure in the present study was 31.4%. Similar 
to our study, Ludomirsky and Garson reported that heart failure 
developed in 35% of patients with SVT under four months of age.10 
Research has also described younger age, faster heart rate, and 
the presence of congenital heart disease as essential factors in 
the development of congestive heart failure. In the present study, 
congenital heart disease was determined in six (54.5%) of the 11 
neonates with congestive heart failure. The presence of antenatal 
SVT emerged as a significant risk factor for the development of 
congestive heart failure.

The incidence of hydrops fetalis associated with antenatal SVT has 
been reported to be as high as 40% in previous studies.11,12,13 Since 
hydrops fetalis developed in one of the two cases with antenatal 
SVT, the findings of the present study are very similar to those of 
other studies investigating the relationship between antenatal SVT 
and hydrops fetalis.

Several studies have reported a wide range of SVT recurrence 
rates in pediatric patients.1,14,15,16,17,18 Vari et al. investigated 90 
patients under six months of age with documented SVT, and they 
found that 19 (21%) experienced a recurrence of SVT within 31 
days of discharge.18 Another study reported a recurrence rate of 
SVT during follow-up of 83% in 217 children whose first attack 
occurred at a median age of 24 months.1 The SVT recurrence rate 
during hospitalization in the present study was 48.6%.

Therapeutic approaches in SVT include, first, acute treatment of 
the attack and, second, prophylactic pharmacological therapy to 
prevent recurrences. Adenosine is the first-line pharmacological 
agent for SVT, as in the present study.8 Adenosine, due to its 
very short half-life and ability to transiently block atrioventricular 
nodal conduction, remains the first-line pharmacologic agent 
for the acute termination of supraventricular tachycardia (SVT) 
in neonates.8 In terms of prophylactic therapy, there are various 
approaches to the type and duration of antiarrhythmic agents, 
and applications may vary among clinicians regarding the optimal 
strategy.4,14,15,19 The most commonly used prophylactic agents, 
in descending order of frequency, were digoxin, amiodarone, 
propranolol, and a combination of amiodarone and propranolol 
as dual therapy. Another important finding of this study was that 
prophylactic medication requirements were significantly higher in 
neonates with recurrent SVT.

The data from this study also indicate that SVT recurrence was 
associated with a longer hospital stay; however, this finding was 
not statistically significant. Seslar et al. reviewed 171 patients with 
SVT under one year of age in their multicenter study and reported 
a mean length of hospital stay of 6.8 ± 7 days in 65 neonates, 
the duration increasing in line with the need for intensive care.20 
However, the length of stay among our patients was higher than 
that reported by Seslar et al. and was even longer in neonates with 
SVT recurrence.20

A faster heart rate in a fetus or neonate with SVT can cause 
problems ranging from hemodynamic compromise to mortality.5 
The mean heart rate in the present study was significantly higher 
in neonates with SVT recurrence and lower in those with congestive 
heart failure, although the difference in the latter group was not 
statistically significant.

Another important aspect of neonatal SVT is that it can be life- 
threatening. Környei et al. reviewed 157 patients under one year of 
age with symptomatic tachyarrhythmia and observed a mortality 
rate of 3%.21 In another study, involving a multicenter data analysis 
of 2,848 infants diagnosed with SVT, the mortality rate was 
2% in the entire patient group, but 6% in the congenital heart 
disease group.22 The mortality rate of 8.6% in the present study 
population was quite high compared to previous studies. This may 
be attributable to the presence of fatal heart disease in one and to 
another being a premature newborn.

Limitations

The principal limitations of this study lie in its retrospective design 
and small sample size. We think that a longer follow-up period and 
an investigation of the type and duration of antiarrhythmic agent 
use would have yielded more definitive information about SVT in 
our patients. Further prospective studies with larger sample sizes 
are now needed to more effectively evaluate outcomes, clinical 
course, and appropriate treatments (optimal duration and most 
effective drug) in cases of neonatal SVT.

Conclusion

In conclusion, the presence of an underlying congenital heart 
malformation or antenatal SVT, and recurrence of SVT during 
follow-up in a neonate with SVT may affect the course of the 
disease. It is therefore necessary to specifically inquire into these 
parameters in the follow-up of neonatal SVT and to proceed 
accordingly.
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