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Abstract - 

Objective: Neonatal arrhythmias (NAs) are defined as abnormal heart rate and rhythm in the 

neonatal period. Various inheritent cardiovascular, systemic and metabolic abnormalities 

precipitate NAs. We sought to evaluate incidence, types and implications of NAs. 

Methods: A retrospective, observational study was performed on newborns who were diagnosed 

with NAs during hospitalization in a neonatal intensive care unit (NICU), or who were admitted 

in four NICUs in North Maharashtra from May 2018 to June 2021. 

Results: Forty two neonates with arrhythmias were identified. The incidence of arrhythmias was 

0.67% in the four NICUs. Mean gestational age was 36 (29–42) weeks. Eighteen of the infants 

(42.85%) were diagnosed with fetal arrhythmia (FA) during the third and last trimester of 

pregnancy. The distribution of NAs types was as follows: Twelve (28.57%) supraventricular 

tachycardia (SVT), Twelve (28.67%) premature atrial contractions (PACs), Seven (16.67%) 

premature ventricular contractions (PVCs), three (7.14%) multiple arrhythmias such as SVT + 

PAC and AV block + PVC, and six babies (14.28%) had AV block. Wolff–Parkinson–White 

syndrome (WPW) was present in two patient. An association of NAs with congenital heart 

defects was identified in eighteen cases. 

Conclusions: Nonbenign cardiac arrhythmias are important cause of infant morbidity, if 

undiagnosed and untreated can be fatal. It is important for the pediatrician to be aware of the 

etiology, development and natural history of arrhythmias in the fetal and neonatal period. 

 Keywords: Supraventricular tachycardia, Neonate, Arrhythmias. 

     

   Abbreviations: WPW: Wolff-Parkinson-White syndrome, D-TGA: Dextro transposition of 

great arteries, C-TGA: Corrected transposition of great arteries; PFO: Patent foramen of 

ovale, ASD: Atrial septal defect; VSD: Ventricular septal defect; PDA: Patent ductus 

arteriosus; SVT:  Supraventricular tachycardia; PVC: Premature ventricular contraction; PAC: 

Premature atrial contraction; AV Block type 2: Atrioventricular block type 2 
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Introduction - 

Neonatal arrhythmias (NAs) are defined as abnormal heart rates and rhythms in the 

neonatal period.  They include both bradycardias and tachycardias [1]. Various 

cardiovascular, systemic and metabolic problems cause NAs. The incidence of NAs is 

reported to be 1%–5% in all neonates [2].Variability in presentation in NAs based on rate and 

duration of arrhythmias. Sustained NAs can cause hemodynamic compromise in the form of 

cardiogenic shock, congestive heart failure and hydropes fetalis [2,3,4]. NAs are generally 

classified as benign or nonbenign. Benign arrhythmias can be classified as nodal or junctional 

rhythm, premature atrial contractions (PACs), and premature ventricular contractions (PVCs). 

Benign arrhythmias are clinically and vitally stable in nature. It is very crucial to differentiate in 

between benign and pathological variety for guiding line of treatment. Nonbenign NAs are 

further divided into supraventricular tachycardia (SVT), disorders of atrioventricular 

conduction system, ventricular tachycardias, ventricular fibrillations, long QT syndrome and 

arrhythmias due to electrolyte disturbances etc. Nonbenign/Pathological arrhythmias need to 

be diagnosed immediately to prevent sudden clinical deterioration and appropriate 

management [5,6]. 

Despite advancement in medical sciences, NAs are still under diagnosed in many parts of 

world. In the present study, we have investigated and discussed the clinical characteristics, 

incidence, type of arrhythmias, risk factors, treatment and outcome of NAs in four tertiary 

neonatal intensive care units (NICUs) in North Maharashtra. 
 

 

 

Materials and methods - 

A retrospective, observational study in patients with NAs was performed from May 2018 

to June 2021 in the four leading NICUs of North Maharashtra, India. Various demographic 

characteristics of patients including gender, gestational age, birth weight, maternal or 

gestational diseases, medications, mode of delivery and APGAR scores were recorded. Clinical 

case records of each cases were documented. Laboratory investigations like serum glucose, 

serum electrolytes, thyroid hormones, electrocardiography, echocardiography and Holter 

monitoring was done to determine type of arrhythmia Response of each treatment and 

prognosis were recorded. Patients with tachycardia due to culture positive neonatal sepsis and 

sinus bradycardia that resolved within 72 hours were excluded. 

     For categorical variables, chi-square and Fischer tests were employed, while the T-test 

was used for continuous variables. Statistical significance was defined as a P-value of 0.05 or 

lower. To account for various factors, multivariate logistic regression analysis was performed. 

The multivariate analysis included any variable in the bivariate analysis with a P-value of 0.2 or 

less. For statistical analysis, SPSS v19.0 was utilised. P 0.05 was regarded as significant for all 

analyses. 

     A Supraventricular tachycardia (SVT) was described as episodes of tachycardia (230 

beats/min and more) with narrow QRS complexes. Arrhythmias with slow prolongation of the 

PR interval till it disappeared with a regular ventricular beat (Mobitz type 1) or abrupt failure of 

AV conduction of an atrial impulse without PR prolongation (Mobitz type 2) were concluded as 

second- degree AV block. Atrial beats that arrived earlier than the normal sinus beat were 
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described as premature atrial complexes (PACs). Eight (11%) had patterns that could not be 

characterised from 2:1 sinuatrial block, and Twenty three (32%) had patterns that could not be 

distinguished from Sinuatrial-Wenckebach block on 12 lead electrocardiogram. Five (7%) of 

the patients exhibited electrocardiographic patterns and rhythm issues that were difficult to 

differentiate from complete sinuatrial exit block or sinus arrest. [3]. 

 

Results - 

                Forty two neonates with NAs were identified. During the study period, there were 6253 

admissions to the four NICUs. The incidence of NAs was 0.67% as a whole in four 

designated neonatal intensive care units. Overall benign NAs incidence was 0.30 % and 

nonbenign NAs  incidence was 0.34 % in four NICUs. In total, eighteen (42.86%) patients were 

male and Twenty four (57.14%) were female. The NAs incidence of male and female newborns 

admitted to the NICUs was 0.29 % and 0.38%, respectively. 

              Median gestational age and birth weight were 36 (29–40) weeks and 3008 (1400–

4020) grams, respectively (Table 1). Fourteen (33.33 %) patients were premature (before 37 

weeks of gestation). During the study period, 62% of patients were premature. The 

incidence of NAs in premature and term infants was 0.33% and 0.66%, respectively. Ten out 

of 42 the patients (23.8 %) had fetal arrhythmias diagnosed in the last week of gestation, and 

four of these patients had gestational diabetes as a risk factor. One newborn had minimal 

ascites, hepatomegaly and pallor diagnosed to have hydrops fetalis had fetal arrhythmias 

with echo diagnosis of corrected transposition of the great arteries (C-TGA) with ventricular 

septal defect (VSD). Ten of the patients were admitted in the NICU because of arrhythmia 

on the first day of life, whereas NAs in thirteen patients were diagnosed during the course in 

the NICU for other neonatal diseases such as prematurity or respiratory distress. Two 

patients were hospitalized for SVT episodes leading to congestive heart failure in the 3rd 

week of life. Rest of patients had normal thyroid function tests, blood sugar levels and serum 

electrolytes especially serum calcium level.  

                  In the univariate analysis, comparison of benign arrhythmia group and non-benign 

arrhythmia group suggested that non benign arrhythmias had more number of appropriate 

gestational age (GA) babies (p < 0.05), incidence of normal delivery was more (p < 0.05), 

required less mechanical ventilation (p < 0.05), decreased mortality (p < 0.05) and lower 

incidence of congestive cardiac  failure, cardiogenic shock and hemodynamic instability (p < 

0.05). 
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Table 1. Demographic and clinical features of cases with NAs. 

 

Demographic data n ¼ 42 

Birth weight (g)* 3008 (1240–4020) 

Gestational age (weeks)* 36 (29–40) 

Prematurity, n (%) 14 (33.33) 

Female gender, n (%) 28 (66.67) 

Caesarean section rate, n (%) 12 (47.61) 

APGAR (minute 5)* 8 (5–10) 

Prenatal diagnosis, n (%) 8 (19.04) 

Maternal disease (Gestational diabetes, SLE), n 

(%) 

6 (14.28) 

Congenital heart disease, n (%) 8 (38) 

Mortality, n (%) 1 (4.7) 

*Values are presented as median, minimum–maximum. 

     The nonbenign arrhythmias included Wolff-Parkinson-White (WPW) syndrome (n = 

2), SVT (n = 12), congenital complete heart block (CHB) (n = 4) and multiple arrhythmias 

including SVT + PAC (n = 1), and AV block + PVC (n = 1). Recurrent episodes of SVT 

developed in four patients, and two of them had congenital heart diseases as C-TGA + PFO 

+ VSD. 

     Congenital heart disease (CHD) was diagnosed in fourteen patients (33.33%) as 

Ebsteins anomaly, C-TGA + VSD, D transposition of great arteries with VSD, isolated ASD, 

isolated VSD and Isolated PDA (Table 2). Large patent ductus arteriosus was diagnosed in 

three of the preterm infants. Ninteen (45.23%) of the patients had isolated benign arrhythmias: 

Twelve had PAC and seven had PVC. 
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Figure 1 : Types of Isolated Arrhythmias 
 

 

 
 

Figure 2 : Types of Multiple Arrhythmias 
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Table 2: Type of arrhythmias, echocardiographic and clinical findings, outcomes of patients 

Arrrhythmias 

type (n = 42) 

Echocardiograp

hic findings 

Clinical findings Outcome 

Single arrhythmias 

WPW 

Syndrome (2) 

Ebsteins anomaly Tachycardia, 

congestive cardiac 

failure 

Treated with adenosine, 
propranolol, recurrent 
episodes of SVT, died 
due to chronic lung 
disease 

SVT (2) C-TGA + PFO + VSD Tachycardia 
Treated with 
adenosine, 
amiodorone, recurrent 
episodes of SVT 

SVT (1) Dilated cardiomyopathy Tachycardia, cardiac 

failure, hydrops 

fetalis 

Treated   with   

adenosine and 

propranolol SVT (1) D-TGA + PFO + VSD Respiratory distress 

syndrome 

Treated with adenosine, 

propranolol, recurrent 

episodes of SVT in one 

of patients 

SVT (8) Structurally normal heart Tachycardia Treated   with   

adenosine and 

propranolol PVC (1) Moderate sized ASD Irregular heart rhythm 
Disappeared in four weeks 

PVC (6) Structurally normal heart Irregular heart rhythm Disappeared in first week 

PAC (3) VSD + small PFO Irregular heart rhythm Disappeared in first weeks 

PAC (3) Large PDA Respiratory distress Disappeared in three 

weeks. 

PAC (6) Normal Irregular heart rhythm 
Disappeared in two weeks 

Complete   heart 

block (4) 
Small PDA 

(physiological) 

Regular heart rhythm Not   medicated   and   

on follow up 

Multiple arrhythmias 

SVT + PAC (2) Small pathologenic PDA Irregular heart rhythm Treated with adenosine 

and propranolol on 

maintainance therapy 

AV Block type 2 

+ PVC (1) 

Small ASD Irregular heart rhythm 
 
Disappeared in first 
week of life 

Abbreviations: WPW: Wolff-Parkinson-White syndrome, D-TGA: Dextro transposition of 

great arteries, C-TGA: Corrected transposition of great arteries; PFO: Patent foramen of 

ovale, ASD: Atrial septal defect; VSD: Ventricular septal defect; PDA: Patent ductus 

arteriosus; SVT:  Supraventricular tachycardia; PVC: Premature ventricular contraction; 

PAC: Premature atrial contraction; AV Block type 2: Atrioventricular block type 2 
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Outcome - 

 Tachyarrhythmias  in neonate were more common compared to bradyarrhythmias. 

Twelve patients with SVT required intravenous adenosine phosphate to revert the rhythm to 

normal sinus rhythm, after which propranolol was started as a  maintenance therapy. Vagal 

stimulation was performed in each neonate but yielded no result. Two patients with C-TGA 

with VSD required intravenous amiodarone and maintainance therapy for the same. One of 

the patients with SVT died due congestive cardiac failure and metabolic disorders in the 

third month of life. One neonate who had developed tachyarrhythmia secondary to SVT 

resolved after 6 months. The infant was continuously on regular follow up. One patient had 

Mobitz type 2 heart block which disappeared by 8 weeks of age in two patients, and did not 

require a pacemaker. Out of six complete congenital heart blocks, two patients required 

pacemaker because of symptomatic bradycardia. Benign NAs disappeared within the first 

month of life. 

 

 

 

Discussion- 

The incidence of NAs is reported 0.1–4.8% of healthy full term newborns [6]. In other 

study, the incidence of arrhythmia reported as 24.4 per 100 000 live births [7]. Similarly, the 

incidence of NAs by Badrawi et al. reported as 0.7% and 10% in NICUs in which benign and 

nonbenign arrhythmias was reported to be 8.5% and 1.5% [8]. In the present study, the 

incidence of benign NAs was 0.30% and nonbenign arrhythmias was 0.34% in four 

NICUs, and 0.67% for the entire study population. The incidence of benign and nonbenign 

arrhythmia was lower than that reported in previous studies (0.28%) [9]. We performed 

pulse oximeter testing in every neonate in nursery after 24 hours life but did not perform 12 

lead Electrocardiogram, this may be the  limitation in general population especially in  cases of 

asymptomatic NAs. 

NAs are predominantly associated with male gender, early gestational age and 

maternal diseases such as diabetes and systemic lupus erythematosus (SLE) as these can be 

considered as risk factor in identification [10]. However, a recently concluded study showed 

that the rate of NAs in females is slightly higher [11]. Similar to this study, our study 

showed female predominance (66.67%). Ectopic beats in the form of premature complexes 

were frequent to occur among full-term infants. In other study, the prematurity rate was 23.6 

– 38.5% among NAs cases [12]. In our study, the premature infants  were 33.33 %. NAs 

incidence was lower in preterm infants (0.03% versus 0.56%), which may be associated 

with the admission rate of 60% in our NICUs. Six of our patients had gestational diabetes and 

SLE, which we identified as maternal risk factors. 

 

SVT is the most common type of tachyarrhythmia in fetus in intrauterine period and 

neonates. WPW syndrome is diagnosed in 16–26% of infants alongwith SVT [13]. The 

incidence of SVT was reported to be 30% and as high as 70–80% of patients with NAs 

in past studies [10, 14]. In our study, 28.5 % of patients had isolated SVT, but two patients 

had WPW syndrome. Only one infant with SVT had signs or symptoms of cardiac failure. 

In another study, ten neonates had variable signs of hydrops fetalis, and nine of 

them had fetal SVT [15]. Cardiac failure was diagnosed in only one of our patients with 
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SVT in the study. Two patients had fetal SVT and one patient had mild signs of hydrops 

fetalis. Treatment of SVT mainly includes pharmacological and rarely ablation therapies 

[16]. Acute management with intravenous adenosine phosphate and maintenance  therapy 

with a beta-blocker is usually effective. In our patients, SVT improved with medical therapy 

including adenosine and propranolol, and cardiac function improved with no recurrence 

except in one patient with C-TGA + ASD + VSD, who required intravenous and oral 

amiodarone because of treatment failure of propranolol. 

 

Intracardiac defects, electrolyte abnormalities and maternal or gestational diseases 

such as diabetes, gestational hypertension or SLE can  cause cardiac arrhythmias. The 

European review showed good correlation with congenital heart disease with neonatal and fetal 

arrhythmias [17]. In our study, CHDs were diagnosed in 33.33 % of patients. Though the 

majority of children with SVT have structurally normal hearts, children with CHD 

accounted for 21% and 28% of patients with SVT in two series [18, 19]. On the contrary, 

SVT was reported to account for 47–68% of fetal tachycardia, and only 2% of cases were 

associated with structural abnormalities [20]. In the present study, CHDs were diagnosed in 19 

% of patients with SVT. 

Atrial and ventricular ectopic beats are benign and self- limited. The most common 

cause of an irregular cardiac rhythm in the fetus is supraventricular extrasystole. Ectopic 

beats occur in 1% of healthy newborns upon routine screening, and disappear within the 

first month of life [8, 21]. Ventricular and supraventricular ectopy was diagnosed in 47% of 

our patients, and disappeared by 4th week of life. Complete congenital heart block (CHB) in 

structurally normal hearts may occur in infants born to mothers with collagen vascular 

disorders such as SLE. Symptomatic CHB eventually develop due to low cardiac output 

because of low heart rates [22]. In this study, two mothers had SLE. 

In conclusion, cardiac arrhythmias in neonates are important cause of infant morbidity 

and are an occasional cause of infant mortality if undiagnosed and untreated. Early 

diagnosis, differentiation and treatment of nonbenign neonatal arrhythmia is necessary 

which is mostly successful, as seen in our patients. It is important for the pediatrician to be 

aware of the etiology, pathogenesis and natural history of arrhythmias in the fetal and 

neonatal period. The author believes that the present data will be useful for enhancing 

awareness of NAs in the NICU population. 
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