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1. Neonates

2. Developmental	Delay/Cognitive	Impairment



Neonates
• Hypoxic	Ischemic	Encephalopathy

• Acute	Symptomatic	seizures

• Neonatal	onset	epilepsy

9/3/20XX 3



Neonates	- HIE
• Hypoxic	Ischemic	Encephalopathy
• Commonly	will	monitor	with	video	eeg while	cooling	and	6	

hours	after	re-warming	goal	temperature
• Treating	seizures	with	phenobarbital	(goal	level	35-40),	

fosphenytoin,	levetiracetam	,	topiramate	(via	NG)
• Rarely	needing	to	escalate	to	anesthetic	drips	like	

midazolam	
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Neonates	- HIE
• Hypoxic	Ischemic	Encephalopathy
• If	seizures	stop,	discontinue	AED	DOL	7-10	– one	at	a	time
• Consider	repeat	EEG	in	1	week	if	discontinuous	background,	

or	if	discontinuing	AED
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Neonates	– Acute	symptomatic
• Excluding	HIE,	may	see	stroke,	hemorrhage,	metabolic	

derangement	(hypoglycemia,	-ca,	-mg)	or	infection	
present	as	early	in	life	seizure

• Similar	AEDs:	phenobarbital,	fosphenytoin,	
levetiracetam	and	topiramate

• Again	consider	weaning	off	medications	in	~7-10	days	
after	seizures	stop
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Neolev 2
https://clinicaltrials.gov/ct2/show/NCT01720667
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Neonates	– Acute	symptomatic
• Consider	weaning	off	medications	in	~7-10	days	after	

seizures	stop

• “Early	Discontinuation	of	antiseizure	medications	in	
neonates	with	hypoxic-ischemic	encephalopathy”	
Abend	N.	2017
• 51%	ASM	discontinued	upon	discharge	of	those	with	

seizures	and	HIE/cooling
• 11%	neonates	had	seizures	in	follow	up	(19	months)
• None	of	those	who	had	discontinue	ASM	had	seizures	in	

follow	up
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Neonates	– Epilepsy
• Only	AEDs	not	associated	with	apoptosis	in	animal	

models	are:	topiramate,	levetiracetam	and	
lamotrigine

• Commonly	used	include:	phenobarbital,	phenytoin,	
oxcarbazepine,	clonazepam

• Continue	to	work	up	underlying	cause;	epilepsy	
gene	panel	and	metabolic	testing,	MRI/MRS

• Trials	of	pyridoxine	especially	if	fails	2nd AED
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Neonates	– Epilepsy
• Be	cautious:	Valproic	Acid	– may	affect	organic	acid,	

fatty	acid	metabolism	along	with	mitochondrial	
disorders.

• If	under	2	years	old	consider:	genetic	epilepsy	panel	
(rule	out	POLG	among	other	disorders),	
lactate/pyruvate	ratio,	ammonia,	plasma	amino	acid,	
urine	organic	acids,	free	and	total	carnitine,	
acylcarnitine	profile
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Cognitive	Impairment/	
Developmental	Delay
• Autism

• Delays

• Refractory	Epilepsy
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Cognitive	Impairment/	
Developmental	Delay

• Autism
• Anywhere	from	4-86%	of	children	with	autism	have	EEG	

abnormalities,	but	only	12-37%	have	epilepsy.
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Cognitive	Impairment/	
Developmental	Delay

• Autism
• Abnormal	Epileptiform	activity	may	be	sign	

of	cerebral	dysfunction
• Majority	of	SEA	(subclinical	epileptiform	

abnormalities)	do	not	develop	epilepsy
• Treatment	of	SEAs	in	order	to	prevent	

epilepsy	is	not	supported	by	evidence
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Cognitive	Impairment/	
Developmental	Delay
• Many	patients	with	cognitive	

impairment/developmental	delay	have	epilepsy:
• mild	~11%
• severe		~	23%	(up	to	43%	in	one	study)
• institutionalized	~30%

Note:	many	have	non-epileptic	behavior	- video	eeg monitoring	
helpful,	up	to	2/3	of	institutionalized	patients	have	stereotypical	
behaviors	including	head	moving,	rocking,	jerking
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Cognitive	Impairment/	
Developmental	Delay
• Higher	rates	of	morbidity	and	mortality
• including	Vitamin	D	deficiency	with	limited	mobility,	AEDS	

and	higher	risk	of	fractures

• Remember	to	consider	epilepsy	surgery	and	ketogenic	
diet

• For	many	goals	are	minimizing	side	effects

• Trying	to	reduce	epileptiform	discharges	– sometimes	
increased	discharges	correlates	with	worse	
cognitive/developmental	function
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Board	Review	questions
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1.	A	2	hour	old	baby	with	difficulty	birth	has	been	evaluated	for	HIE	and	is	being	set	
up	for	hypothermia	protocol.	The	baby	has	a	10	minute	seizure	of	right	arm	shaking.	
EEG	is	not	available	yet.	What	is	the	best	course	of	action?

A.	Give	phenobarbital	20mg/kg	bolus	one	time
B.	Start	phenobarbital	5mg/kg/day	divided	twice	a	day	as	a	maintenance	medication
C.	Give	levetiracetam	20mg/kg	bolus
D.	Start	levetiracetam	20mg/kg/day	divided	twice	a	day	as	maintenance	medication
E.	Give	pyridoxine	100mg	IV	bolus
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1.	A	2	hour	old	baby	with	difficulty	birth	has	been	evaluated	for	HIE	and	is	being	set	
up	for	hypothermia	protocol.	The	baby	has	a	10	minute	seizure	of	right	arm	shaking.	
EEG	is	not	available	yet.	What	is	the	best	course	of	action?

Correct	answer:
A.	Give	phenobarbital	20mg/kg	bolus	one	time

Of	the	choices	available,	phenobarbital	has	the	best	evidence	for	stopping	an	acute	
seizure	in	neonates.	It	is	likely	an	acute	symptomatic	seizure	in	this	baby	with	HIE	and	
a	single	dose	of	medication	may	be	adequate.	It	has	been	shown	that	short	courses	of	
medication	has	overall	best	effect	and	low	risk	of	recurrent	seizures.	Additionally	this	
baby	will	be	monitored	clinically	and	on	EEG	for	any	recurrence	of	seizures.
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2.	A	7	day	old	baby	with	moderate	hypoxic	ischemic	encephalopathy,	is	on	
phenobarbital	twice	a	day	for	a	few	seizures	that	started	on	day	of	life	1	and	last	
seizure	was	on	day	of	life	2,	after	which	seizures	stopped.	MRI	shows	no	clear	
abnormalities.	Baby	is	on	room	air	and	feeding	well.	What	should	you	do	with	the	
phenobarbital?

A.	Stop	phenobarbital	with	no	follow	up	needed
B.	Stop	phenobarbital	and	repeat	EEG	in	a	week
C.	Wean	phenobarbital	over	2	weeks
D.	Continue	phenobarbital	for	6	months
E.	Transition	to	levetiracetam	
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2.	A	7	day	old	baby	with	moderate	hypoxic	ischemic	encephalopathy,	is	on	
phenobarbital	for	seizures	that	started	on	day	of	life	1,	after	which	seizures	stopped.	
MRI	shows	no	clear	abnormalities.	Baby	is	on	room	air	and	feeding	well.	What	should	
you	do	with	the	phenobarbital?

B.	Stop	phenobarbital	and	repeat	EEG	in	a	week

If	baby	has	otherwise	good	prognostic	factors	(normal	MRI,	progressing	with	clinically	
exam),	it	is	reasonable	to	stop	the	phenobarbital	without	weaning	and	then	recheck	
an	EEG	for	any	recurrence	of	epileptiform	activity.			
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3.	A	10	day	old	baby	with	normal	APGARs	and	normal	Mri continues	with	brief	daily	
seizures	and	poor	feeding	and	low	tone	despite	phenobarbital	and	levetiracetam.	
What	is	next	best	medication	to	try?

A.	Fosphenytoin
B.	Valproic	Acid
C.	Topiramate
D.	Pyridoxine
E.	Midazolam	drip
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3.	A	10	day	old	baby	with	normal	APGARs	and	normal	MRI	continues	with	brief	daily	
seizures	and	poor	feeding	and	low	tone	despite	phenobarbital	and	levetiracetam.	
What	is	next	best	medication	to	try?

Correct	answer:
D.	Pyridoxine

There	should	be	concern	for	underlying	metabolic	or	genetic	disorder	in	this	child	
with	an	uneventful	birth	and	MRI	and	continued	seizures.	It	is	appropriate	to	try	a	
pyridoxine	trial	after	two	anti-seizure	medications.	If	it	is	not	helpful,	further	
traditional	anti-seizure	medications	could	be	tried.	A	midazolam	drip	would	not	be	
needed	for	a	few	brief	seizures	at	this	time.
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Board	Review	questions
4.	An	8	year	old	with	autism	and	staring	spells	has	a	routine	EEG	that	captured	awake	and	sleep	
and	shows	rare	bilateral	posterior	sharp	waves	and	mild	slowing.	The	parent	pushed	an	event	
button	for	staring	during	the	EEG	which	showed	awake	patterns.		What	is	the	best	course	of	
action?

1. Start	Depakote

2. Get	a	prolonged	24	hour	EEG

3. Start	levetiracetam

4. Observation

5. Start	methylphenidate
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Board	Review	questions
4.	An	8	year	old	with	autism	and	staring	spells	has	a	routine	EEG	that	captured	awake	and	sleep	and	
shows	rare	bilateral	posterior	sharp	waves	and	mild	slowing.	The	parent	pushed	an	event	button	for	
staring	during	the	EEG	which	showed	awake	patterns.		What	is	the	best	course	of	action?

Answer:			Observation

Anywhere	from	4-86%	of	children	with	autism	have	EEG	abnormalities,	but	approximately	15-30%	of	
children	have	epilepsy.	If	the	event	of	concern	was	captured	it	is	reasonable	to	just	observe	the	
patient.	It	is	reasonable	to	obtain	a	prolonged	eeg,	however	if	it	is	abnormal	with	no	seizures	it	may	
not	provide	additional	information.	If	events	are	proven	to	be	seizures	Depakote	is	reasonable	due	to	
mood	stabilizing	effects	and	treatment	of	multiple	type	of	seizures	including	absence	seizures.	
Levetiracetam	may	be	used	with	caution	with	seizures	but	it	has	a	high	rate	of	irritability	and	
worsened	mood.	Evaluation	for	ADHD	is	appropriate,	but	would	not	start	methylphenidate	until	then.	
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Board	Review	questions
5.	A	8	year	old	with	spastic	quadriparesis	and	is	nonverbal	has	5	minutes	of	myoclonic	seizures	upon	
awakening	despite	levetiracetam,	valproic	acid	and	topiramate.	Currently,	they	no	longer	have	any	
tonic	or	generalized	tonic	clonic seizures.	The	patient	has	Embrace	watch	to	monitor	nocturnal	
seizures.	The	last	EEG	showed	infrequent	multifocal	epileptiform	discharges	in	awake	and	sleep.

Parents	note	giving	clonazepam	1mg	as	a	trial	did	reduce	seizures	to	1	minute	but	the	patient	was	
drowsy	the	rest	of	the	day	and	could	not	go	to	school	and	participate	in	therapies.	What	is	the	next	
best	treatment	plan?

1. Start	clobazam	

2. Start	epidiolex

3. Start	phenobarbital

4. Increase	levetiracetam	to	three	times	a	day	dosing

5. Observation
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Board	Review	questions
5.	.	A	8	year	old	with	spastic	quadriparesis	and	is	nonverbal	has	5	minutes	of	myoclonic	seizures	upon	awakening	
despite	levetiracetam,	valproic	acid	and	topiramate.	Currently,	they	no	longer	have	any	tonic	or	generalized	tonic	
clonic seizures.	The	patient	has	Embrace	watch	to	monitor	nocturnal	seizures.	The	last	EEG	showed	infrequent	
multifocal	epileptiform	discharges	in	awake	and	sleep.

Parents	note	giving	clonazepam	1mg	as	a	trial	did	reduce	seizures	to	1	minute	but	the	patient	was	drowsy	the	rest	
of	the	day	and	could	not	go	to	school	and	participate	in	therapies.

What	is	the	next	best	treatment	plan?

• Correct	answer:

5.	Observation

This	patient	has	intractable	/medically	refractory	epilepsy.	If	the	seizures	are	not	interfering	with	daily	activities	
watchful	observation	may	be	most	appropriate.	Their	other	seizures	are	well-controlled	and	family	is	educated	on	
SUDEP.	Additional	medicine	may	not	be	helpful	and	may	cause	more	side	effects,	particularly	sedation.	Optimizing	
seizure	control	while	also	balancing	side	effects	for	quality	of	life	may	be	a	goal	for	medically	refractory	epilepsy	in	
those	with	developmental	delay/cognitive	impairment.	Although	not	an	option,	ketogenic	diet	evaluation	and	
epilepsy	surgery	evaluation	are	also	appropriate	choices.	
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Board	Review	questions
6.	A	3	month	old	baby	who	has	thus	far	been	normally	developing	has	their	3rd unprovoked	focal	
seizure.	MRI	is	normal.	Genetic	epilepsy	panel	and	metabolic	testing	results	are	pending.	What	
medication	is	safest	to	start	at	this	time?	

1. Clobazam

2. Lacosamide

3. Levetiracetam

4. Phenobarbital

5. Valproic	acid
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Board	Review	questions
6.	A	3	month	old	baby	who	has	thus	far	been	normally	developing	has	their	3rd unprovoked	focal	
seizure.	MRI	is	normal.	Genetic	epilepsy	panel	results	are	pending.	What	medication	is	safest	to	
start	at	this	time?	

Correct	answer:

2.	Levetiracetam

Animal	models	have	show	apoptosis	with	all	antiseizure	medications	except:	topiramate,	
levetiracetam	and	lamotrigine
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