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BASED ON ARTICLE

COMMENTARY

Breath-holding spells are benign, acute paroxysmal, non-seizure episodes that occur during infancy and 
early childhood and are usually pre cipitated by emotional stimuli [1,2]. Breathholding spells often lead 
to parenteral stress as child appears lifeless and unresponsive during the episode [2,3]. The incidence of 
breath-holding spells is 0.1-4% [4,5]. The exact etiopathogenesis for these spells is not known but likely 
due to autonomic dysregulation, delayed myelination of the brainstem, and iron deficiency anemia [6,7]. 
Rarely congenital long QT syndrome (LQTS) manifest similar to breath-holding spells with 
prolongation of QT interval on electrocardiogram (ECG), which can lead to ventricular arrhythmias and 
sudden death due to cardiac arrest [8,9]. Therefore, it is prudent to evaluate QT interval prolongation to 
recognize LQTS earlier and prevent further complications. This study was conducted with the aim of to 
assess QT interval abnormalities on ECG among children with breathholding spells.

Methods: This case control study was conducted from 1 October, 2020 to 30 September, 2022 at the 
pediatric department of a tertiary care medical college hospital after obtaining institutional research 
committee approval. Two hundred four children (104 cases and 100 controls) presenting to the 
outpatient department were included in the study after obtaining written informed consent from 
parents/guardians. Children aged less than three years with typical history of breath-holding spells or 
those who had typical spell during examination (witnessed) were included as cases. Healthy children 
younger than three years with no history of cardiac, neurologic, or endocrine disorders coming for 
routine vaccination and well-baby clinic were included as controls. Children with primary cardiac 
disease like congenital heart disease or central nervous system disease like seizure disorder, endocrinal 
disorders, on history and clinical examination and those receiving drugs from macrolide, quinolone 
groups, ondansetron and frusemide were excluded from this study. Sociodemographic factors like age, 
gender and detailed history of the breath-holding spells including age of onset, type 
(pallid/cyanotic/mixed), triggering factors like anger and/or frustration and pain and/or fear, frequency 
of spells (minimal: <5/week, average: >5-10/week, high: >10/week) and presence of family history 
either similar spells in parents or parental consanguinity were noted in a pre-designed form. Details 
regarding clinical examination including general and systemic examination were carried out and noted.
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SUMMARY



1.   With an emphasis on Digital Health, telemedicine is being practised in India using the 
 Telemedicine Practice Guidelines since March 2020. Universal access to a smart phone has made 
 telemedicine a possibility for all. 
2.  A substantial proportion of Pediatric Epilepsy care, particularly for already diagnosed patients, 
 can be provided effectively using telemedicine. This should be vigorously promoted with an aim 
 to improve quality of care and reduce clinician access related treatment gap.1
3.  For Migraine, Neuromuscular and Movement disorders and most other conditions requiring 
 clinical examination, in person visits are essential. 
4.  Initial evaluation of any neurological disorder should be done in person and intermittent follow up 
 care can be through telemedicine. 
5.  Infants and small children should be seen in person. 
6.  Cost effectiveness, infrastructure, location, language and social barriers, financial constraints and 
 the disease condition itself may be an obstacle to teleconsultation. Medical education curricula 
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 should include telemedicine training.  
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IMPLICATIONS FOR PRACTICE

THE IMPORTANT OBSERVATIONS ARE:
1. Majority of children with CFS who developed epilepsy had normal post CFS EEG’s. So, this 
 reiterates the fact that EEG need not be always abnormal to predict epilepsy, many other clinical  
 factors play a role. 
2. Abnormal EEG definitely predicts future epilepsy. Amongst children with a post-CFS EEG  
 showing interictal epileptiform discharges, 54% of them developed epilepsy. 
3. Four predictors of future epilepsy in CFS are >3 febrile seizures in 24 hours, interictal epileptiform 
 discharges during post-CFS EEG, family history of afebrile seizures, and age of CFS onset ≥ 3 
 years. 
4. Based on the regression analysis, if a patient had 3 risk factors (family history of afebrile seizures, 3 
 years old or greater at  
 CFS onset, and more than 3 seizures within 24 hours of the CFS event), the predicted probability of 
 developing epilepsy was at least 50%. If the patient had all 4 risk factors (including interictal 
 epileptiform discharges on the index EEG), the probability of developing epilepsy increased to 
 >75%.
5. Though midline-vertex discharges are the most common localisation of epileptiform discharges 
 (52%) in CFS, the development of epilepsy was not associated with any interictal discharge 
 localisation. 
6. Background slowing in interictal EEG was noted but not significantly associated with patients who 
 developed epilepsy. All these changes were seen in early EEGs obtained less than 7 days implying 
 nonspecific acute dysfunction after febrile seizures. 
7. Early EEG (less than 7 days) showed more epileptiform abnormalities (17 %) versus late EEG 
 (9%). No difference in epilepsy development in cohorts with early versus late EEG, however, 
 sample size was small. It needs further prospective studies to make as a guideline. 

The commonest cause of Breath Holding Spells in less than 3 years is Iron Deficiency Anemia as most of 
them are on predominant milk feeds.However Cardiac causes though rare should not be missed while 
evaluating a child with severe Breath Holding spells mimicking ALTE.It is important to do an ECG and 
Echocardiogram to rule out underlying Arrythmia or Congenital Cardiac Defect and also an EEG as these 
episodes can be Seizure mimics. Hence a One time ECG may not be sufficient to make a diagnosis of 
Long QT syndrome which has a grave prognosis and also needs cardiologist consultation and long term 
followup.
Hence in severe cases of Breath Holding spells (Cyanotic or Pallid) one should rule out Long QT 
syndrome and once suspected should always be confirmed with Genetic Tests.

Implications to Practitioners: It is important to get a detailed History and do a thorough physical 
examination of children with Breath Holding spells.Baseline labs include a Hb,RBC Indices and 
Peripheral Smear study as most of these children have underlying Iron Deficiency Anemia and starting 
Iron supplements and reducing milk intake reduces the frequency and severity of spells in most 
situations.A 12 lead ECG,Echocardiogram & EEG are mandatory as second line investigations in 
children with Cyanotic or Pallid Spells in whom IDA has also been ruled out.

IMPLICATION

Inter ictal EEG abnormalities can offer valuable insights into the potential for the development of 
epilepsy in children who experience complex febrile seizure
While EEG finding can be a significant predictor they should be interpreted in the context of other 
clinical factors.
It is it is vital for paediatrician to remain updated in this evolving field as improved predictive measures 
can guide clinical decision making and patient counselling.

COMMENTARY

A 12 lead ECG was performed in the cases and controls. The children with typical history of breath-
holding spells were 96 (92.3%) while 8 (7.7%) had a witnessed spell. Out of 104 cases (60 males) with 
mean age of 16.5 (7.22) months, the mean age of onset of spells was 13.9 (6.24) months. The control 
group had 100 healthy children (42 females) with mean age of 17.37 (7.96) months. The ECG parameters 
including mean QT, QTc interval and QTD, QTcD values in breath-holding spells group were 
significantly prolonged as compared to control group.The children with cyanotic and pallid breath-
holding spells were 86 (82.7%) and 18 (17.3%), respectively. The mean QT, QTc, QTD and QTcD values 
in milliseconds for pallid and cyanotic were 380 (0.04), 520 (0.08), 78.88 (10.78), 123.33 (10.28) and 
310 (0.04), 400 (0.04), 57.44 (14.64), 97.90 (15.03), respectively, which showed statistically significant 
difference (P<0.001). The mechanism for increased QT and QTc dispersion may be underlying 
autonomic nervous system dysfunction as cyanotic and pallid spells are mediated by hyper-sympathetic 
and hyper-parasympathetic effects, respectively, which may affect QT interval and QT dispersion.

The authors concluded that children with Cyanotic or pallid Breath holding spells had a statistically 
significant prolongation of QT interval when compared to controls.However Genetic studies were not 
done in the group with prolonged QT interval to confirm the diagnosis.


