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ABSTRACT

Objective: Neonatal arrhythmias are defined as abnormal heart rates in the neonatal period. They may occur as a 
result of various cardiovascular, systemic and metabolic problems. Supraventricular tachycardia (SVT) is the most 
common arrhythmia in neonates. We aimed to evaluate the treatments and side effects of medications used in SVT 
treatment. 
Method: A retrospective chart review was performed on newborns who were hospitalized, and treated with the 
diagnosis of SVT during hospitalization in the neonatal intensive care unit (NICU) of Buca Obstetric, Gynecology and 
Pediatrics Hospital in Izmir, Turkey from December 2016 to December 2017. 
Results: Ten patients received the diagnosis of SVT. As for underlying diseases, 80% of the patients were evaluated 
as nonspecific SVT, while 20% of the patients had Wolff-Parkinson-White syndrome. Overall, 30% had congenital 
heart disease. More than half of the infants received abortive therapy including adenosine. Acute therapy was used 
in 40% infants. In 70% of the patients, adenosine was used as abortive treatment Acute treatment was used for 
40% of the patients. The most commonly used (75%) drug in acute therapy was amiodarone followed by esmolol. 
Secondary prevention therapy was used in %70 of the infants. The most commonly used agents were beta-blockers, 
(57%) followed by sotalol (43%).
Conclusion: Cardiac arrhytmias are among the important causes of morbidity in infants. If not diagnosed, and 
treated it is a serious cause of mortality in infants. The physicians should be alert about etiologies, development, 
and natural course of arrrhytmias during fetal, and neonatal periods.
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ÖZ

Amaç: Neonatal aritmiler yenidoğan döneminde ortaya çıkan anormal kalp hızı olarak tanımlanır. Çeşitli kardiyo-
vasküler, sistemik ve metabolik hastalıkların bir sonucu olarak ortaya çıkabilirler. Yenidoğanlarda supraventriküler 
taşikardi (SVT) en sık görülen aritmidir. Biz bu çalışmada SVT tedavisinde kullanılan tedavi yöntemlerinin etkinlik ve 
güvenilirliğini araştırmayı amaçladık
Yöntem: Çalışmada, Aralık-2016 ve Aralık-2017 tarihleri arasında İzmir Buca Kadın Doğum ve Çocuk Hastanesi 
Yenidoğan Yoğun Bakım Ünitesi’ne SVT tanısıyla yatırılarak tedavi edilen hastaların dosyası retrospektif olarak 
incelenmiştir.
Bulgular: SVT tanısı alan 10 hasta mevcuttu. Altta yatan hastalıklar incelendiğinde %80 hasta non spesifik SVT 
olarak değerlendirilirken %20 hastada Wolff-Parkinson-White sendromu mevcuttu. Tüm hastaların %30’unda kon-
jenital kalp hastalığı mevcuttu. Hastaların %70’ine abortif tedavi olarak adenozin kullanıldı. Akut terapi hastaların 
%40’ına uygulandı. Akut terapide en sık kullanılan ilaç amirodaron idi (%75), bunu esmolol (%25) takip. Sekonder 
önleyici tedavi hastaların %70’ine uygulandı. En sık kullanılan ajan beta blokör (%57) onu takiben sotalol (%43) 
idi.
Sonuç: Kardiyak aritmiler, bebek morbiditesinin önemli nedenlerinden biridir. Teşhis ve tedavi edilmezse ciddi bir 
bebek ölüm nedenidir. Hekimlerin fetal ve neonatal dönemde aritmilerin etyolojisi, gelişimi ve doğal seyri hakkında 
dikkatli olması önemlidir.
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INTRODUCTION 

Supraventricular tachycardia (SVT) is a common 
pediatric condition affecting 1:250 to 1:1000 infants 
and children (1). The incidence of neonatal arrhythmi-
as was reported to be 0.4% and 0.7% in 2 different 
studies from our country. The frequency of SVT 
among these patients was 57.1% and 30.0% (2,3). SVT 
shows spontaneous regression in many newborns in 
the first year of life. 

SVT is a generic term for an accelerated, non sinüs 
rhythm originating above the level of the AV junction 
with a rate of 200 to 300 bpm (4). SVT may originate 
from an anatomical focus or may be of electrophysi-
ological origin. In normal conditions, the passage of 
rapid atrial contractions to the ventricles is preven-
ted on the AV node. Failure of this delay with reentry 
mechanism causes SVT (5). 

In general, pharmacological treatment is sufficient 
for suppression of SVT until spontaneous regression 
occurs (6,7). Drugs in the treatment of SVT are classifi-
ed as abortive therapies, acute treatment therapies 
and secondary prevention therapies (8). The epidemi-
ology and the intervention needs of pediatric pati-
ents with SVT remain unclear (9).

In this study, we aimed to evaluate the treatment 
and the side effects of common medications used in 
the treatment of SVT.

MATERIALS and METHODS

This study included 10 neonates who received medi-
cal therapy for SVT at NICU department of Buca 
Obstetric, Gynecology and Pediatrics Hospital in 
Izmir between December 2016 and December 2017. 
Information abouıt the demographic characteristics 
of the infants were obtained from their electronic 
medical charts. Permission for this study was gran-
ted by Dokuz Eylül University Ethics Committee and 
the Turkish Public Health Institution (2019/01-15, 

18.01.2019). 

Diagnosis was performed with 12-lead ECG (ECG) 
based on the presence of a heart rate of 180 or 
above, absence of a p wave in the ECG, and a narrow 
QRS interval (4). Cardiac structures and ventricular 
functions were evaluated by echocardiography. 
Efficacy was defined as absence of any clinical tach-
ycardia detected on ECG. at outpatient follow-up 
examinations. 

We classified newborns by presence of any congeni-
tal heart disease other than patent ductus arterio-
sus. The need of inotropic agents and invasive mec-
hanical ventilation during the use of antiarrhythmic 
drugs was recorded (8). Arrhythmias were categorized 
as Wolff-Parkinson-White syndrome or unspecified 
SVT (4). 

The abortive therapy is described as cardioversion or 
adenosine used at any time. Acute therapy is defined 
as treatment with esmolol or amiodarone if started 
on the first day of diagnosis. Secondary prevention 
therapy is defined as esmolol or amiodarone if star-
ted after the first day of diagnosis, or sotalol, digoxin 
or beta-blocker if started any time after establish-
ment of diagnosis. Recurrence of SVT is defined as 
SVT observed after the first day of diagnosis (8). 

We assessed the adverse events (AEs) due to medi-
cations used in STV treatment including hypotensi-
on, bradycardia, hyperkalemia, hypoglycemia, bronc-
hospasm and hypothyroidism. 

Descriptive statistics were generated for the demog-
raphic, clinical, and medication variables and then 
tested for differences between the two age groups 
using Pearson’s Chi-square, Fisher’s exact test, or the 
Wilcoxon rank-sum test where appropriate. We used 
the Statistical Package for Social Sciences (SPSS, ver-
sion 15.0, SPSS Inc., Chicago, IL, USA) for analysis 
with findings of p<0.05 considered as statistically 
significant.
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RESULTS

In our study, atotal of 1668 newborns were treated 
in the tertiary neonatal intensive care unit for one 
year period. The frequency of SVT in our unit was 
%0.05. The mean gestational age was 37.6 weeks 
and birth weight of the infants was 2850 g. The mean 
postnatal age at diagnosis was 8.9 days, and 40% 
were diagnosed with SVT in the first week of their 
lives. Unspecified SVT (80%) and Wolff-Parkinson- 
White syndrome (20%) were seen in indicated per-
centage of patients (Table 1). Overall, 30% had CHD 
and all of them were atrial septal defect. No patient 
required inotropic or respiratory support. 

Adenosine was administered to approximately half 
of the cases as abortive therapy (7/10, 70%). No car-
dioversion was required. Abortive therapy was not 
statistically significant in infants without CHD. Acute 

therapy was performed in 40% of infants. Amiodarone 
was the most common acute treatment agent (75%) 
followed by esmolol (25%). Secondary prevention 
therapy were used for 70% of infants. Propranolol 
was the most commonly used drug (57%), followed 
by sotalol (43%) (Table 2). 

No mortality was determined. Patients with CHD 
were not hospitalised for relatively longer duration. 
In 20% of the infants recurrence of SVT required ade-
nosine beyond the first day of treatment Adverse 
events occurred in one infant while on acute the-
rapy. One patient diagnosed as acute bronchiolitis 
and SVT secondary to salbutamol therapy had bronc-
hospasm after administration of esmolol therapy. 
Bradycardia, hypoglycemia or hyperkalemia was not 
detected during or after the therapy. 

DISCUSSION
 
In our study adenosine was the most commonly 
used drug in abortive therapy. Antiarrhythmic treat-
ments are planned empirically according to individu-
al experiences and observational studies. In literatu-
re we found wide range of medications have been 
used in the treatment of SVT. Adenosine is most 
commonly used abortive therapy in SVT except atrial 
flutter where cardioversion is preferred. Adenosine 
acts by inhibiting cyclic adenosine monophosphate 
and by regulating calcium flow and increasing potas-
sium conduction which prevents AV nodal conducti-
on and leads to an extension of the AV nodal refrac-
tory period (10). 

In our study amiodarone was the most commonly 
used agent in acute treatment followed by esmolol. 
Amiodarone is III class antiarrhythmic drug. 
Amiodarone prolongs the duration of action potenti-
al and allows the cardiac cells to remain in the refrac-
tory phase (7). Bolat et al. (11) published a case report 
showing the effect of amiodarone in the treatment 
of resistant SVT. Resistance to SVT treatment and 
recurrence of SVT are more common in patients with 

Table 1. Patient characteristics, n (%).

Gestational age, weeks
<32 
32-36
≥37
Birth weight, gr
1500-2500
2500-3500
≥3500
Postnatal ages, days
<7
7-14
≥14
Type of SVT
Unspecified SVT
WPW syndrome

No CHD
N=7

1 (14)
5 (72)
1 (14)

3 (42)

4 (58)

2 (28)
4 (57)
1 (15)

6 (85)
1 (15)

CHD
N=3

0 (0)
2 (66)
1 (34)

3 (100)
0 (0)

2 (66)
1 (34)

2 (66)
1 (34)

Overall
N=10

1 (10)
7 (70)
2 (20)

3 (30)
3 (30)
4 (40)

4 (40)
5 (50)
1 (10)

8 (80)
2 (20)

Table 2. Type of SVT Therapy, n (%).

Hospitalisation duration*
Abortive therapy
Adenosine
Acute therapy
Amiodarone
Esmolol
Secondary prevention therapy
Beta-blocker
Sotalol

No CHD
N=7

5.7±2.1
 4 (57)
 4 (57)
2 (28)
1 (14)
1 (14)
4 (57)
1 (14)
3 (43)

CHD
N=3

7.6±0.6
3 (100)
3 (100)
3 (100)
3 (100)

3 (100)
3 (100)

Overall
N=10

6.3±2.0
7 (70)
7 (70)
5 (50)
4 (40)
1 (10)
7 (70)
4 (40)
3 (30)

*Values are expressed as mean (±Sd), **p<0.05
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CHD. Also these patients are hemodynamically ins-
table and generally require acute therapy. In previo-
us studies, digoxin was most commonly used media-
cation in acute treatment because of its negative 
inotropic effect and easily measurable blood level 
(12). But also digoxin has a hypotensive effect and 
patients receiving digoxin treatment often require 
multiple drugs (13). 

Our study have demonstrated that beta-blockers 
have replaced digoxin as the preferred drug in secon-
dary prevention therapy. Digoxin and beta-blockers 
are the first-line drugs for secondary prevention of 
SVT. A recent study revealed that use of propranolol 
for the neonates with SVT has been associated with 
lower mortality and hospital costs compared with 
digoxin (14). 

There was no significant difference between the 
duration of hospitalization in patients of SVT with 
and without CHD. On contrary Karmegeraj et al. (15) 

revealed that hospital stay was longer in patients 
with CHD. Similar to previous studies ASD was the 
most common CHD in our study (16). In our study 
there was no mortality due to SVT. Similar to our 
study a multicentre study had revealed no mortality 
in infants diagnosed with SVT (17). This demonstrates 
the importance of early detection and treatment of 
SVT.

In our study there was a bronchospasm and impair-
ment of circulation after esmolol therapy. We did 
not find bradycardia, hyperkalemia and hypoglyce-
mia. Retrospective studies are not sufficient to eva-
luate the adverse effects. However, it is important to 
assess the efficacy and safety of the drugs used in 
SVT treatment. Hypotension and hypothyroidism are 
known side effects of amiodarone (18). In addition, 
the possibility of bronchospasm increases with the 
use of esmolol (15). This shows that we need to know 
the side effect spectrum of each drug to be used in 
the treatment.

The main limitation of the study was the limited 
number of patients. The reliability of the statistical 
results was affected due to the low number of pati-
ents. The absence of follow-up documents of pati-
ents after discharge was another limitation. 

CONCLUSION
 
The medications used in treatment are selected 
according to clinical observations. Side effects sho-
uld be kept in mind as well as the benefits of the 
drugs used. In this study, we tried to present our 
clinical observation in the treatment of SVT. 
Nevertheless, we think that there is a lack of a uni-
versal guide in the treatment of SVT. Future prospec-
tive clinical studies will be able to contribute to the 
literature in this direction.
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