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Results 

Therapeutic hypothermia was contraindicated in case six who had grade II HIE because there was an extensive subgaleal hematoma and some degree of coagulopathy present. Therapeutic hypothermia was also contraindicated in cases 14 and 16 who were neonates with HIE grade III and II respectively because they presented clinically beyond the therapeutic window (i.e. > six hours of age and as can be seen in Table S1, EEG monitoring was commenced at approximately 17 and 28 hours of age respectively). The doses of phenobarbitone given were at the discretion of the attending neonatologist. Case 11 was the only neonate given a dose of 10 mg/kg as the first dose; it was anticipated that a dose of 20 mg/kg may cause further respiratory depression as there was a history of recurrent apnea when the neonate was not yet intubated and ventilated.
Details on excluded neonates 

One of the two neonates who did not receive any ASD had one short seizure (two minutes at 0400 hour) and the other was ventilated and sedated with no clinical seizures noted (electrographic seizure burden: 51 minutes, seven seizure events in total). Five neonates had all their phenobarbitone doses administered shortly after clinical seizures were observed but before EEG monitoring commenced. Eight neonates had phenobarbitone doses administered when there were no ongoing electrographic seizures at that time and one neonate who required cranial imaging did not have EEG monitoring after phenobarbitone doses were administered despite ongoing seizures. One neonate (with seizure burden: 22 minutes, 26 seizure events, mean seizure duration: 51 seconds) had seizures during the rewarming period, but were not noticed for several hours on the weekend; therapeutic hypothermia was recommenced soon after and seizures abated without further ASD administration. Of note, there was a neonate admitted from the postnatal ward who presented with right sided jerking movements for which phenobarbitone was administered [seizure burden: 213 minutes, 70 seizure events, mean seizure duration: 182 seconds; with some recurring electrographic-only seizures (on Friday 0500-1430 hour)]; there were no clinical seizures to alarm the nursing or medical staff. The EEG background pattern was supportive for the diagnosis of HIE but because the presentation was beyond the therapeutic window (beyond six hours), therapeutic hypothermia was not administered. In another neonate who was admitted from the postnatal ward who appeared clinically well with benign familial neonatal seizures (seizure burden: two minutes, four seizure events, mean seizure duration: 28 seconds); some electrographic-only seizures were not noticed during off-call hours (Tuesday 0007 to 0400 hour) when there was no neurophysiologist reporting on-call service and no further ASDs were given after the first dose of phenobarbitone. Two neonates with focal brain lesions who presented with focal seizures had phenobarbitone administered in the postnatal ward before admission to the neonatal intensive care unit for continuous EEG monitoring. One of these two neonates with focal brain lesions had a seizure burden lasting 98 minutes, 36 seizures [with mean seizure duration of 163 seconds; no further clinical signs noted during off-call hours (Saturday 0000 to 1200 hour)] and the other neonate had a seizure burden lasting 142 minutes, nine seizures, mean seizure duration of 944 seconds; ongoing electrographic-only seizures were not noticed during off-call hours (Friday 0230 to 0730 hour, 1030 to 1130 hour, 1400 to 2330 hour and Saturday 0230 to 1400 hour). Seizures were not treated in five neonates after the first dose of phenobarbitone because all seizures were electrographic-only and there were no clinical or aEEG sentinels to alert the clinical team for treatment. The total seizure burden in these five neonates was 477 minutes (145 seizure events, mean seizure duration: 1368 seconds). 

Second-line ASDs 
Thirteen doses of various second-line ASDs were given to 10 of the 19 neonates with electrographic seizures. The time from the last phenobarbitone dose to the first second-line ASD dose was 5.1 (2.8-6.3) hours. Of these, 12 doses were administered during electrographic seizures in nine neonates (six had phenytoin, three had midazolam). In all 14 excluded neonates who received phenobarbitone, seizures returned despite the administration; seven of whom received second-line ASDs (four had phenytoin, three had midazolam).
