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Sleep state is vital for recording electroencephalogram (EEG),
as it decreases the artifacts and can unwind certain epilepti-
form discharges (EDs). However, attaining the sleep state in
children, especially in children with developmental chal-
lenges, is often tricky. To achieve this sleep state in uncoop-
erative patients, both children and adults, oral sedatives are
used for prompting sleep, in order to assist in performing
EEG. Sedation can be defined as a state of drowsiness or sleep
from which a patient can be roused.1 In a sedated state,
patients’ vital respiratory reflexes remain intact, and they
can respond to verbal commands. Scottish Intercollegiate
Guidelines Network guideline is a national clinical guideline
developed to highlight the special considerations for seda-
tion in children.2

Various medications such as benzodiazepines, barbitu-
rates, etc., have been tried in the past to achieve sedation.
However, these drugs were noted to affect EEG recordings by
either warping the background readings or stifling the EDs.
Therefore, natural sleep was preferred for performing EEGs.
To achieve this natural sleep state in uncooperative children,
drugs such as chloral hydrate, chlorpromazine, and prom-
ethazine were previously favored. However, these drugs also
lost their popularity over time due to their unacceptable
adverse drug effects (ADE) profiles like prolonged sedation,
respiratory depression, hypotension, and desaturation in
certain cases.

This lead to the advent of drugs with better safety profiles
such asmelatonin, chloral hydrate, and triclofos.Melatonin is
a hormone secreted by the pineal gland that acts primarily to
regulate the circadian rhythm in humans. It is secreted at a
serum concentration, varying extensively between 80 to 120
pg/mL during the night and 10 to 20 pg/mL during the day.3

Therefore, it can be considered as one of the best biomarkers
of human biorhythms.4 Children with neurodevelopmental

disorders present with sleep problems that are mostly
related to behavioral factors and altered circadian rhythm
due to abnormally low levels of melatonin.5 Over the years,
various researches have given abundant evidence that exog-
enous melatonin administration is effective against sleep
problems.5,6 Moreover, being an indigenous hormone, mel-
atonin causes a minimal adverse reaction in humans when
compared with benzodiazepines, barbiturates, and propofol.
Wassmer et al conducted a study to evaluate the efficacy and
safety of melatonin for inducing sleep and suggested that
melatonin is an efficacious drug to induce sedation for
various noninvasive procedures in adults, children, and
even in those with developmental or behavioral challenges.7

Although the adverse effects of melatonin are minor, it
causes fatigue, mood swings, and tainted psychomotor per-
formances to a certain extent.

Similarly, chloral hydrate derivatives are another group of
drugs that are commonly used as oral sedatives. These drugs
get metabolized to trichloroethanol. Since chloral hydrate
has an unpleasant taste and causes gastric irritation, triclo-
fos, a chloral hydrate derivative, is preferred as it is more
palatable. The oral solution is well-absorbed, with the onset
of action in 30 to 40minutes, and produces hypnosis for 6 to
8hours in doses of 25 to 75mg/kg.8

In this issue of the Journal of Neurosciences in Rural
Practice, Panda et al have published a systematic review
and meta-analysis to assess the efficacy and safety of mela-
tonin and triclofos for inducing adequate sedation for sleep
EEG in children.9 Their initial searches led to the retrieval of
203 articles that highlighted the use of either melatonin or
triclofos for sedation of children to perform EEGs. However,
after a thorough evaluation of the articles by the reviewers,
only 16 articles met the inclusion criteria (11 studies de-
scribing the efficacy of melatonin and 5 studies describing
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the efficacy of triclofos). Nonetheless, there were no studies
that directly compared the efficacy of melatonin with that of
triclofos. Hence, the authors attempted to perform an indi-
rect comparison of melatonin and triclofos by collecting
pooled estimates of all studies that individually described
their safety and efficacy. The demographic characteristics
and the clinical parameters were comparable between both
groups.

Ramsay’s sedation score of 4 was considered as an ade-
quately sedated state for performing EEG in most of the
studies that were included in the meta-analysis. Triclofos
group showed around 90%, whereas the melatonin group
showed 76% of sedation and successful recording of EEG,
with a p-value of 0.058. However, in 12% and 22% of triclofos
and melatonin groups, respectively, adequate sedation could
not be achieved, and the procedure had to be differed. The
triclofos group showed statistically insignificant higher ad-
verse effects such as increased duration of sleep, excessive
drowsiness, bradycardia, and hypotension, whereas children
whowere prescribedmelatonin showedminimal to no ADEs.
The successful sedation rate estimated by sleep onset latency
and percentage of epileptiform abnormalities detected in
EEG was also comparable between both groups. This impli-
cation of the research is valuable for the clinical application
while planning the sedative of choice for children with
developmental abnormalities.

The results of this systematic review suggested that both
the drug groups were efficacious in achieving adequate
sedation for facilitating EEG in uncooperative children. How-
ever, melatonin showed better tolerance and relatively fewer
side effects when compared with triclofos. The only disad-
vantage of the administration of melatonin was the need for
a second dosage to maintain the sleep state. Triclofos, a
chloral hydrate derivative, had a longer duration of action.
Therefore, a clinician has to keep inmind the pros and cons of
both the drugs and the duration taken for the procedure to be
completed before choosing either of the drugs.

Although no randomized controlled trial (RCT) was avail-
able at the time of conducting this systematic review and
meta-analysis, Lalwani et al had compared the efficacy and
adverse effects profile ofmelatonin and triclofos in a recently
published RCT.10 They included 228 children (114 each
received melatonin and triclofos) to compare their efficacy
and tolerability. The proportion of successful EEG was 89.4%
and 91.2% in melatonin and triclofos group, respectively, and
the difference was nonsignificant. Similarly, other results
including the efficacy of the first dose (64% vs. 63.15%), the
need for the augmentation dose (25.4% vs. 28%), mean total
sleep duration (80minutes vs. 82.39minutes), and adverse
effects (6.14% vs. 8.65%) were also comparable in both
groups. This RCT also supports the findings of this meta-
analysis that the efficacy and tolerability of melatonin and
triclofos are almost the same and both can be safely used to
achieve sleep for EEG in children.10

There is enough evidence that validates the use of
melatonin and triclofos as sedatives for sleep-induced
EEG; however, there is a lack of research that claims the
superiority of one drug over the other. This meta-analysis

could not conclude if melatonin or triclofos is an ideal
choice of sedative for children. This ambiguous interpreta-
tion of the outcome steers to further confusion during
practical application. The advantages these drugs have
over each other, as hinted by this systematic review and
meta-analysis, cannot be substantiated based on the indi-
rect comparison of the pooled estimates alone. Hence, in my
opinion, this could be considered as a shortcoming of this
systematic review and meta-analysis. To overcome this,
more long-term RCTs should be conducted comparing the
safety, efficacy, onset, and duration of action of both drugs.
Attempts to assimilate the outcomes of multiple RCTs will
minimize the amount of conflict in the interventions being
reviewed.
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