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Abstract
AIM: To review the clinical response to levetiracetam 
(LEV) in neonatal seizure management in intensive care 
unit.

METHODS: Medical records of neonates who received 
LEV from January 2009 to August 2014 were reviewed. 
Their demographic data, clinical characteristics, 
etiology, seizures, electroencephalograms, response 
to treatment and outcome were noted. Literature 
review of use of LEV in neonates were also performed 
via  PubMed and EMBASE with keywords - “neonates”, 
“seizures”, “epilepsy” and “LEV” up to Sep 2014 and 
retrieved the publications. The response rate to LEV 
was compared.

RESULTS: Twelve neonates were identified during 
the study period. All patients received phenobarbitone 
loading prior to consideration of LEV. Seven (58%) 
and nine (75%) achieved seizure freedom 24 h and 
72 h after LEV was added, both clinically and electro-
graphically. No serious adverse effects were associated 
with LEV use. From the literature, there are total 144 
neonates reported to have used LEV. The overall 
results suggested that LEV could control up to 90% of 
neonatal seizures.

CONCLUSION: LEV was found to be relatively safe 
and efficacious in treating neonatal seizures, but might 
not work well in the most severe hypoxic ischemic 
encephalopathy. 

Key words: Levetiracetam; Phenobarbitone; Neonates; 
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Core tip: Neonatal seizures are common, but there is 
lack of evidence to support use of anticonvulsants in this 
group of patients. Phenobarbitone remains the first line 
of treatment despite its limitations. The current study 
aims to review our experience of using levetiracetam 
(LEV) in management of neonatal seizures and to 
compare with the experience reported in the literature. 
We find that LEV is a relatively safe and feasible 
treatment option. Difficulties in performing studies were 
also discussed with the latest report of using bumetanide 
for treatment of neonatal seizures.

Yau MLY, Fung ELW, Ng PC. Response of levetiracetam in 
neonatal seizures. World J Clin Pediatr 2015; 4(3): 45-49  
Available from: URL: http://www.wjgnet.com/2219-2808/full/
v4/i3/45.htm  DOI: http://dx.doi.org/10.5409/wjcp.v4.i3.45

INTRODUCTION
Seizures are common in the neonatal period. The 
incidence ranges from 2-4 in 1000 full term newborns 

and the prevalence is even higher in preterm babies. The 
etiologies are diverse, ranging from hypoxic-ischemic 
encephalopathy, encephalitis/meningitis, intraventricular 
hemorrhage, structural malformations, and metabolic 
or electrolyte disorders, etc. Phenobarbitone has been 
used since 1914 as the preferred first-line anticonvulsant 
in neonates. However, it has less than 50% efficacy 
in controlling neonatal seizures[1]. In animal models, 
phenobarbitone has been shown to cause neuronal 
apoptosis, and in toddlers and infants, it is associated 
with negative cognitive side effects[2].

Levetiracetam (LEV) is a pyrrolidine derivative, which 
acts through binding to and modulation of the synaptic 
vesicle protein SV2A. It is well tolerated with little 
drug-to-drug interactions. The most reported adverse 
effects are sedation and behavioral changes. However, 
its uses in neonates are still under investigation. This 
article aims to report our experience of using LEV in 
our neonatal intensive care unit especially those with 
hypoxic ischemic encephalopathy and compare with the 
reported cases.

MATERIALS AND METHODS
Infants were eligible if they received their first dose of 
LEV within the first four weeks of life between January 
2009 to August 2014. These neonates were identified 
via the clinical data analysis and reporting system of the 
local health authority, which is an electronic database 
of the essential clinical information of all inpatients, 
including every single drug used. The medical records 
of all these infants were then retrieved. There was 
no loss of information in the records. Information on 
demographics (sex, gestational age, and Apgar score), 

seizure onset, aetiology, neuroimaging, treatment, 
response and outcome were retrieved. The study was 
approved by the local clinical research ethics board 
(CREC 2014.072). 

We then searched the PubMed and EMBASE in 
English with keywords - “neonates”, “seizures”, “epilepsy” 
and “LEV” up to Sep 2014 and retrieved the publications. 
Case series/reports with patients who started LEV in less 
than 28 d of life or less than 44 post-conceptional weeks 
were included.

RESULTS
The clinical characteristics of our patients are summarized 
in Table 1. There were six male and six female neonates 
identified during the study period. Gestational age 
ranged from 23 6/7 wk to 40 wk (mean: 34.9 wk, 
median 36 wk). One baby was extreme premature 
(less than 28 wk), five were premature neonates with 
gestational age between 28 to 36 wk and six were 
term babies. Etiologies of neonatal seizures include six 
neonates with hypoxic ischemic encephalopathy, three 
with meningitis/encephalitis, one had metabolic cause 
identified, one with presumed mitochondrial disease, and 
one had hypoglycemia whose seizures persisted even 
after hypoglycemia was corrected.

Utilization of LEV
All patients received phenobarbitone loading prior to 
consideration of LEV. LEV was offered if there was 
suboptimal response to initial anticonvulsants or if 
significant side effects were observed. All except one 
received intravenous LEV. The initial dosage ranged from 
7.5-20 mg/kg, while the maintenance dosage ranged 
from 5-60 mg/kg per day. Seven (58%) and nine (75%) 
achieved seizure freedom 24 h and 72 h after LEV was 
added, both clinically and electrographically. We did not 
observe any cardiovascular complications (arrhythmia, 
hypotension), changes in blood counts, renal and 
liver function, etc., after the introduction of LEV. Two 
babies died, one because of severe hypoxic ischemic 
encephalopathy and the other because of underlying 
metabolic disease. The remaining patients were 
discharged on LEV. Two patients were discharged with 
adjunctive phenobarbitone, while four were discharged 
with adjunctive topiramate as well. Six patients had 
discontinued LEV on subsequent follow up. The longest 
follow up was five years and five months. 

DISCUSSION
There are various mechanisms that make the immature 
brain more excitable as compared to adult brain. 
These include overabundant excitatory glutamatergic 
neurons and paradoxical excitatory action of gamma-
aminobutyric acid in the developing brain[3]. Immature 
development of the neurotransmitter systems leads to 
difference in targets for conventional anticonvulsant to 
work. There is only one randomized controlled trial in 

46 August 8, 2015|Volume 4|Issue 3|WJCP|www.wjgnet.com

Yau MLY et al . Levetiracetam in neonates



ne
on

at
al

 e
pi

le
ps

y 
in

 w
hi

ch
 P

ai
nt

er
 e

t 
al

[1
]  s

tu
di

ed
 t
he

 e
ffe

ct
 o

f p
he

no
ba

rb
ito

ne
 c

om
pa

re
d 

to
 p

he
ny

to
in

 in
 a

 r
an

do
m

iz
ed

 c
ro

ss
ov

er
 s

tu
dy

. T
he

ir 
ef

fic
ac

ie
s 

w
er

e 
si
m

ila
r:

 4
3%

 
vs

 4
5%

 r
es

pe
ct

iv
el

yI
n 

ou
r 
se

rie
s,

 n
in

e 
ba

bi
es

 (
75

%
) 

w
er

e 
se

iz
ur

e 
fr
ee

 w
ith

in
 7

2 
h 

af
te

r 
LE

V 
w

as
 a

dd
ed

. B
ut

 o
nl

y 
50

%
 o

f b
ab

ie
s 

w
ith

 h
yp

ox
ic
 is

ch
em

ic
 e

nc
ep

ha
lo

pa
th

y 
ha

d 
th

ei
r 
se

iz
ur

es
 c

on
tr

ol
le

d 
af

te
r 
ad

di
tio

n 
of

 L
EV

.
Fr

om
 t

he
 li

te
ra

tu
re

, (
Ta

bl
e 

2)
 t

he
re

 a
re

 t
ot

al
 1

44
 n

eo
na

te
s 

re
po

rt
ed

 t
o 

ha
ve

 u
se

d 
LE

V.
 T

he
y 

w
er

e 
he

te
ro

ge
ne

ou
s 

in
 t

er
m

s 
of

 e
tio

lo
gy

, 
tr

ea
tm

en
t 

do
sa

ge
 a

nd
 r

ep
or

te
d 

re
sp

on
se

s.
 A

m
on

g 
th

es
e 

ca
se

s,
 u

p 
to

 1
32

 c
as

es
 a

ch
ie

ve
d 

se
iz
ur

e 
fr
ee

do
m

, 
ei

th
er

 im
m

ed
ia

te
ly

 a
fte

r 
lo

ad
in

g 
do

se
 o

r 
w

ith
in

 7
2 

h.
 T

he
 o

ve
ra

ll 
re

su
lts

 s
ug

ge
st

ed
 t

ha
t 

LE
V 

co
ul

d 
co

nt
ro

l u
p 

to
 9

0%
 o

f 
ne

on
at

al
 s

ei
zu

re
s.

 I
n 

th
os

e 
st

ud
ie

s 
w

ith
 in

di
vi

du
al

 e
tio

lo
gy

 s
pe

ci
fie

d,
 t

he
 o

ve
ra

ll 
se

iz
ur

e 
co

nt
ro

l r
at

e 
is
 a

ls
o 

lo
w

er
, 

ar
ou

nd
 7

1%
. 

Th
e 

da
ta

 in
 

pr
em

at
ur

e 
ba

bi
es

 (
de

fin
ed

 a
s 

le
ss

 t
ha

n 
37

 g
es

ta
tio

n 
w

ee
ks

) 
is
 e

nc
ou

ra
gi

ng
. T

he
re

 h
av

e 
be

en
 5

2 
pr

em
at

ur
e 

ba
bi

es
 r

ep
or

te
d 

an
d 

40
 o

f t
he

m
 h

ad
 s

ei
zu

re
s 

co
nt

ro
lle

d 
af

te
r 

ad
di

ng
 L

EV
 (

77
%

).
 B

ut
 w

e 
ha

ve
 to

 b
ea

r 
in

 m
in

d 
th

e 
po

te
nt

ia
l p

ro
bl

em
s 

of
 p

ub
lic

at
io

n 
bi

as
 to

w
ar

ds
 p

os
iti

ve
 tr

ea
tm

en
t r

es
po

ns
es

. 
Th

e 
si
de

 e
ffe

ct
 p

ro
fil

e 
of

 L
EV

 is
 r

el
at

iv
el

y 
m

ild
 a

nd
 w

el
l t

ol
er

at
ed

. T
he

re
 m

ay
 b

e 
no

ns
pe

ci
fic

 b
eh

av
io

ra
l c

ha
ng

es
 in

 u
p 

to
 2

1%
 o

f c
hi

ld
re

n.
 I

ts
 u

se
s 

in
 y

ou
ng

 c
hi

ld
re

n 
an

d 
ac

ut
e 

re
pe

tit
iv

e 
se

iz
ur

e 
se

tt
in

g,
 e

ve
n 

at
 h

ig
h 

do
se

s,
 w

er
e 

fo
un

d 
to

 b
e 

re
la

tiv
el

y 
sa

fe
 a

nd
 e

ffe
ct

iv
e[1

5]
. 

Th
is
 is

 c
on

si
st

en
t 

w
ith

 o
ur

 o
bs

er
va

tio
ns

 a
nd

 t
ho

se
 r

ep
or

te
d 

in
 c

as
e 

se
rie

s.
 I

n 
ou

r 
se

rie
s,

 a
ll 

ne
on

at
es

 w
er

e 
ca

re
d 

in
 t

he
 n

eo
na

ta
l i

nt
en

si
ve

 c
ar

e 
un

it 
du

rin
g 

th
e 

pe
rio

d 
of

 s
tu

dy
 w

ith
 c

lo
se

 h
em

od
yn

am
ic
 m

on
ito

rin
g.

 T
he

re
 w

as
 n

o 
im

m
ed

ia
te

 
ad

di
tio

na
l v

en
til

at
or

 o
r 

in
ot

ro
pi

c 
su

pp
or

t 
re

qu
ire

d 
af

te
r 

LE
V 

w
as

 g
iv

en
. 

Th
er

e 
w

er
e 

al
so

 n
o 

di
st

ur
ba

nc
es

 in
 t

he
 b

lo
od

 c
ou

nt
s 

or
 li

ve
r 

an
d 

re
na

l f
un

ct
io

n.
 A

s 
m

os
t 

of
 t

he
se

 
in

fa
nt

s 
w

er
e 

cr
iti

ca
lly

 il
l w

ith
 m

ul
tip

le
 m

ed
ic
at

io
ns

, i
t 
w

ou
ld

 b
e 

pr
ef

er
ab

le
 t
o 

us
e 

a 
dr

ug
 w

ith
 m

in
im

al
 d

ru
g-

dr
ug

 in
te

ra
ct

io
n,

 w
hi

ch
 is

 a
ls
o 

a 
po

te
nt

ia
l a

dv
an

ta
ge

 o
f L

EV
. L

EV
 

m
ig

ht
 p

re
ve

nt
 in

tu
ba

tio
n 

if 
an

es
th

et
ic
 a

ge
nt

s 
co

ul
d 

be
 a

vo
id

ed
 fo

r s
ei

zu
re

 c
on

tr
ol

. 
In

te
re

st
in

gl
y,

 r
ec

en
tly

 t
he

re
 h

av
e 

be
en

 a
ni

m
al

 s
tu

di
es

 r
eg

ar
di

ng
 a

ny
 p

os
si
bl

e 
ne

ur
op

ro
te

ct
iv

e 
or

 n
eu

ro
to

xi
c 

ef
fe

ct
 o

f L
EV

 o
n 

ne
on

at
al

 r
at

s.
 G

rie
sm

ai
er

 e
t 
al

[1
6]
 fo

un
d 

th
at

 
LE

V 
pe

r 
se

 d
id

 n
ot

 in
du

ce
 n

eu
ro

to
xi

ci
ty

 in
 t

he
 d

ev
el

op
in

g 
ro

de
nt

 b
ra

in
, 
bu

t 
it 

in
cr

ea
se

s 
br

ai
n 

in
ju

ry
 in

 r
od

en
ts

 w
ith

 h
yp

ox
ic-

is
ch

em
ic
 b

ra
in

 in
ju

ry
 u

nd
er

 t
he

 n
or

m
ot

he
rm

ic
 

co
nd

iti
on

s,
 b

ut
 n

ot
 h

yp
ot

he
rm

ic
 c

on
di

tio
ns

. 
Bu

t 
Ko

m
ur

 e
t 

al
[1

7]
 f

ou
nd

 t
ha

t 
LE

V 
ha

s 
ne

ur
op

ro
te

ct
iv

e 
ef

fe
ct

 o
n 

hy
po

xi
c 

is
ch

em
ic
 in

ju
ry

 in
 n

eo
na

ta
l r

at
s.

 F
ur

th
er

 s
tu

di
es

 a
re

 

47 August 8, 2015|Volume 4|Issue 3|WJCP|www.wjgnet.com

Ta
bl

e 
1
  
C

lin
ic

al
 c

ha
ra

ct
er

is
ti
cs

 o
f 

ne
on

at
es

 r
ec

ei
vi

ng
 le

ve
ti
ra

ce
ta

m

Pa
ti
en

t 
1

Pa
ti
en

t 
2

Pa
ti
en

t 
3

Pa
ti
en

t 
4

Pa
ti
en

t 
5

Pa
ti
en

t 
6

Pa
ti
en

t 
7

Pa
ti
en

t 
8

Pa
ti
en

t 
9

Pa
ti
en

t 
1
0

Pa
ti
en

t 
1
1

Pa
ti
en

t 
1
2

G
es

ta
tio

n 
(w

k)
38

39
35

38
41

29
36

23
 6

/7
30

39
36

40
A

pg
ar

 s
co

re
 (1

 a
nd

 5
 m

in
)

9,
 1

0
9,

 1
0

9,
 1

0
9,

 1
0

8,
 1

0
7,

 9
0,

 0
4,

 6
0,

 0
0,

 0
0,

 0
4,

 7
A

ge
 o

f s
ei

zu
re

 o
ns

et
 (d

ay
s 

of
 li

fe
)

19
10

  8
  1

  1
  0

  0
  3

  0
  0

  0
  0

Et
io

lo
gy

G
BS

 m
en

in
gi

tis
H

SV
 

en
ce

ph
al

iti
s

Su
sp

ec
te

d 
m

ito
ch

on
d-

ri
al

H
yp

og
ly

ce
m

ia
Su

lp
hi

te
 o

xi
da

se
 

de
fic

ie
nc

y
E.

 C
ol

i m
en

in
gi

tis
H

IE
H

IE
H

IE
H

IE
H

IE
H

IE

N
eu

ro
im

ag
in

g
C

ys
tic

 e
nc

ep
ha

lo
-

m
al

ac
ia

C
ys

tic
 

en
ce

ph
al

o-
m

al
ac

ia

C
ys

tic
 

en
ce

ph
al

o-
m

al
ac

ia

N
or

m
al

C
ys

tic
 e

nc
ep

ha
lo

-
m

al
ac

ia
H

yd
ro

ce
ph

al
us

 
w

ith
 g

en
er

al
iz

ed
 

at
ro

ph
y

C
ys

tic
 

en
ce

ph
al

o-
m

al
ac

ia

C
ys

tic
 

en
ce

ph
al

o-
m

al
ac

ia

Pe
ri

-
ve

nt
ri

cu
la

r 
le

uk
om

al
ac

ia

N
or

m
al

 
Pe

ri
-

ve
nt

ri
cu

la
r 

le
uk

om
al

ac
ia

D
iff

us
e 

cy
st

ic
  

en
ce

ph
al

o-
m

al
ci

a
El

ec
tr

og
ra

ph
ic

 s
ei

zu
re

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
C

lin
ic

al
 s

ta
tu

s 
ep

ile
pt

ic
us

N
o

N
o

N
o

N
o

N
o

Ye
s

N
o

N
o

N
o

N
o

N
o

Ye
s

H
yp

ot
he

rm
ia

 
-

-
-

-
-

-
N

o
N

o
N

o
Ye

s
Ye

s
Ye

s
A

nt
ic

on
vu

ls
an

t o
rd

er
PH

B/
M

D
Z/

LE
V

PH
B/

LE
V

PH
B/

LE
V

PH
B/

LE
V

PH
B/

LE
V

PH
B/

M
D

Z/
TH

I/
LE

V
PH

B/
M

D
Z/

LE
V

PH
B/

M
D

Z/
LE

V
PH

B/
M

D
Z/

LE
V

PH
B/

M
D

Z/
LE

V
PH

B/
M

D
Z/

LE
V

PH
B/

M
D

Z/
LE

V
/T

H
I

LE
V

 lo
ad

in
g 

do
se

 (m
g/

kg
)

15
20

10
   

 7
.5

10
10

15
16

18
10

  8
20

M
m

 m
ai

nt
en

an
ce

 (m
g/

kg
 p

er
 d

ay
)

27
40

20
60

20
30

36
  5

36
20

15
40

Se
iz

ur
e 

af
te

r 2
4 

h
N

o
N

o
N

o
N

o
N

o
Ye

s
Ye

s
N

o
Ye

s
Ye

s
N

o
Ye

s
Se

iz
ur

e 
af

te
r 7

2 
h

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

Ye
s

Ye
s

N
o

Ye
s

A
nt

ic
on

vu
ls

an
t a

t d
is

ch
ar

ge
LE

V
TP

M
/L

EV
PH

B/
LE

V
PH

B/
LE

V
N

ot
 a

pp
lic

ab
le

TP
M

/L
EV

N
ot

 a
pp

lic
ab

le
LE

V
LE

V
/T

PM
LE

V
PH

B/
LE

V
PH

B/
LE

V
O

ut
co

m
e

M
ild

 d
el

ay
Se

ve
re

 d
el

ay
Se

ve
re

 d
el

ay
N

or
m

al
D

ea
th

Se
ve

re
 d

el
ay

D
ea

th
Se

ve
re

 d
el

ay
M

od
er

at
e 

de
la

y
M

ild
 d

el
ay

Se
ve

re
 d

el
ay

Se
ve

re
 d

el
ay

G
BS

: G
ro

up
 B

 s
tr

ep
to

co
cc

us
; H

SV
: H

er
pe

s 
si

m
pl

ex
 v

ir
us

; H
IE

: H
yp

ox
ic

 is
ch

em
ic

 e
nc

ep
ha

lo
pa

th
y;

 P
H

B:
 P

he
no

ba
rb

ito
ne

; M
D

Z:
 M

id
az

ol
am

; L
EV

: L
ev

et
ir

ac
et

am
; T

H
I: 

Th
io

pe
nt

on
e;

 T
PM

: T
op

ir
am

at
e.

Yau MLY et al . Levetiracetam in neonates



Ta
bl

e 
2
  
Li

te
ra

tu
re

 r
ev

ie
w

 o
f 

le
ve

ti
ra

ce
ta

m
 u

se
 in

 n
eo

na
te

s

R
ef

.
Y
ea

r 
of

 
pu

bl
ic

at
io

n
N

o.
 o

f 
pa

ti
en

ts
D

ru
gs

 u
se

d 
be

fo
re

 L
EV

O
ut

co
m

e:
 S

ei
zu

re
 

N
o.

 o
f 

pa
ti
en

ts
 

w
it
h 

H
IE

Se
iz

ur
e 

ou
tc

om
e 

in
 H

IE
 p

at
ie

nt
s

D
os

ag
e 

(l
oa

di
ng

) 
(m

g/
kg

)
D

os
ag

e 
(m

ai
nt

en
an

ce
) 

(m
g/

kg
 p

er
 d

ay
)

R
em

ar
ks

Sh
oe

m
ak

er
 et

 a
l[4

]
20

07
  3

  
PH

B/
M

D
Z/

fP
H

T
A

ll 
se

iz
ur

e 
fr

ee
  1

Se
iz

ur
e 

co
nt

ro
lle

d 
w

ith
in

 1
7 

m
in

 o
f 

or
al

 b
ol

us
60

 (o
ra

l)
30

Fü
rw

en
ts

ch
es

 et
 a

l[5
]

20
10

  6
PH

B
A

ll 
se

iz
ur

e 
fr

ee
 in

 6
 d

  1
Se

iz
ur

e 
fr

ee
N

A
10

-5
0

Pr
os

pe
ct

iv
e

Le
de

t e
t a

l[6
]

20
10

  1
PH

B
Se

iz
ur

e 
fr

ee
  0

N
A

N
A

40
Ra

m
an

ta
ni

 et
 a

l[7
]

20
11

38
N

A
30

 s
ei

zu
re

 fr
ee

 a
t 1

 w
k

  9
N

A
10

45
-6

0 
Pr

os
pe

ct
iv

e
K

ha
n 

et
 a

l[8
]

20
11

22
PH

B 
or

 P
H

T
19

 s
ei

zu
re

 c
es

sa
tio

n 
at

 1
 h

 a
nd

 2
2 

se
iz

ur
e 

fr
ee

 b
y 

72
 h

12
11

 s
ei

zu
re

 c
es

sa
tio

n 
at

 1
 h

A
be

nd
 et

 a
l[9

]
20

11
23

PH
B 

or
 P

H
T 

7 
se

iz
ur

e 
te

rm
in

at
ed

, 1
 re

du
ce

d 
se

iz
ur

e 
> 

50
%

, 1
 s

ei
zu

re
 te

rm
in

at
ed

 in
 

> 
24

 h
, 2

 im
pr

ov
em

en
t i

n 
> 

24
 h

, 8
 n

o 
im

pr
ov

em
en

t, 
1 

un
ab

le
 to

 ju
dg

e

  8
2 

se
iz

ur
e 

te
rm

in
at

ed
, 2

 re
du

ce
d 

se
iz

ur
es

 >
 5

0%
, 1

 im
pr

ov
em

en
t i

n 
> 

24
 h

, 2
 n

o 
im

pr
ov

em
en

t, 
1 

un
ab

le
 

to
 ju

dg
e

  5
-2

2
10

-8
0 

LE
V

 a
s 

fir
st

 
dr

ug
 in

 4
 

ca
se

s

A
yl

w
ar

d 
et

 a
l[1

0]
20

11
  1

fP
H

T
Pa

rt
ia

lly
 re

sp
on

si
ve

  0
N

A
20

19
Sh

ar
pe

 et
 a

l[1
1]

20
12

18
PH

B
6 

se
iz

ur
e 

co
nt

ro
lle

d
  8

N
A

20
-4

0
  5

-1
0

R
ak

sh
as

bh
uv

an
ka

r 
et

 
al

[1
2]

20
13

  8
PH

B/
PH

T/
M

D
Z

6 
"e

xc
el

le
nt

", 
1 

pa
rt

ia
l, 

1 
in

ef
fe

ct
iv

e
  5

4 
"e

xc
el

le
nt

", 
1 

"p
ar

tia
l"

  5
-1

0
10

-3
5 

K
ha

n 
et

 a
l[1

3]
20

13
12

PH
B

9 
se

iz
ur

e 
st

op
pe

d 
in

 2
4 

h
  5

3 
se

iz
ur

e 
st

op
pe

d 
in

 2
4 

h,
 1

 n
o 

re
sp

on
se

, 1
 N

A
25

-5
0

50

K
ir

m
an

i[1
4]

20
14

12
PH

B
10

 s
ei

zu
re

 fr
ee

 b
y 

72
 h

  5
N

A
25

-5
0

25
-5

0

PH
B:

 P
he

no
ba

rb
ito

ne
; P

H
T:

 P
he

ny
to

in
; M

D
Z:

 M
id

az
ol

am
; f

PH
T:

 F
os

ph
en

yt
oi

n;
 N

A
: N

ot
 a

va
ila

bl
e 

or
 a

pp
lic

ab
le

; H
IE

: H
yp

ox
ic

 is
ch

em
ic

 e
nc

ep
ha

lo
pa

th
y;

 L
EV

: L
ev

et
ir

ac
et

am
.

48 August 8, 2015|Volume 4|Issue 3|WJCP|www.wjgnet.com

ne
ed

ed
 to

 c
la

rif
y 

th
e 

ex
ac

t e
ffe

ct
 o

f L
EV

 in
 n

eo
na

ta
l b

ra
in

s,
 e

ith
er

 in
 n

or
m

ot
he

rm
ic
 o

r h
yp

ot
he

rm
ic
 c

on
di

tio
ns

 a
nd

 it
s 

cl
in

ic
al

 im
pl

ic
at

io
ns

. 
U
p 

to
 d

at
e,

 th
e 

ph
ar

m
ac

ok
in

et
ic
s 

of
 L

EV
 in

 n
eo

na
te

s 
re

m
ai

ns
 u

nc
le

ar
. T

he
re

 is
 a

 w
id

e 
ra

ng
e 

of
 d

os
in

g 
re

po
rt

ed
 in

 th
e 

lit
er

at
ur

e,
 r
an

gi
ng

 fr
om

 1
0-

60
 m

g/
kg

 lo
ad

in
g 

an
d 

10
 to

 8
0 

m
g/

kg
 a

s 
m

ai
nt

en
an

ce
 a

nd
 th

e 
fr
eq

ue
nc

y 
of

 d
os

in
g 

is
 a

ls
o 

un
ce

rt
ai

n.
 W

e 
us

ed
 a

 m
ed

ia
n 

do
se

 o
f 1

2.
5 

m
g/

kg
. M

er
ha

r 
et

 a
l[1

8]
 s

ug
ge

st
ed

 th
at

 th
e 

ha
lf-

lif
e 

of
 L

EV
 is

 
8.

9 
h,

 lo
ng

er
 w

he
n 

co
m

pa
re

d 
to

 o
ld

er
 c

hi
ld

re
n.

 B
ut

 S
ha

rp
e 

et
 a

l[1
1]
 s

ug
ge

st
ed

 t
ha

t 
th

e 
cl
ea

ra
nc

e 
is
 h

ig
he

r 
in

 n
eo

na
te

s 
su

gg
es

tin
g 

m
or

e 
fr
eq

ue
nt

 d
os

in
g 

m
ay

 b
e 

re
qu

ire
d.

 
Th

er
ef

or
e 

th
e 

op
tim

al
 d

os
in

g 
an

d 
fr
eq

ue
nc

y 
of

 L
EV

 in
 n

eo
na

te
s 

st
ill 

re
m

ai
ns

 to
 b

e 
de

fin
ed

. 
Th

er
e 

w
er

e 
a 

fe
w

 li
m

ita
tio

ns
 t
o 

ou
r 

st
ud

y.
 T

hi
s 

is 
a 

re
tr
os

pe
ct

iv
e 

ca
se

 s
er

ie
s 

w
ith

 r
el

at
iv

el
y 

fe
w

 p
at

ie
nt

s.
 T

og
et

he
r 

w
ith

 p
ub

lis
he

d 
se

rie
s/

re
po

rt
s 

so
 fa

r, 
co

ul
d 

on
ly

 p
ro

vi
de

 
le

ve
l Ⅳ

 e
vi

de
nc

e 
to

 s
up

po
rt
 u

se
 o

f L
EV

 in
 n

eo
na

te
s.

 B
ut

 in
 r
ea

l l
ife

 p
ra

ct
ice

, i
t i

s 
pr

ag
m

at
ic 

to
 c

on
sid

er
 o

ff-
la

be
l u

se
 o

f d
ru

gs
 a

fte
r 
ga

in
in

g 
in

iti
al

 e
xp

er
ie

nc
e 

in
 o

ld
er

 c
hi

ld
re

n.
 In

 
fa

ct
, L

EV
 is

 in
cr

ea
sin

gl
y 

us
ed

 in
 a

lg
or

ith
m

s 
in

 th
e 

m
an

ag
em

en
t o

f p
he

no
ba

rb
ito

ne
-r

es
ist

an
t n

eo
na

ta
l s

ei
zu

re
s[1

9]
.

Se
co

nd
ly,

 n
eo

na
ta

l s
ei

zu
re

s 
w

er
e 

kn
ow

n 
to

 h
av

e 
sp

on
ta

ne
ou

s 
ce

ss
at

io
n,

 w
hi

ch
 c

ou
ld

 p
ar

tia
lly

 c
on

tr
ib

ut
ed

 to
 th

e 
ob

se
rv

ed
 e

ffi
ca

cy
 o

f L
EV

. A
s 

m
os

t p
at

ie
nt

s 
w

er
e 

al
re

ad
y 

tr
ea

te
d 

w
ith

 m
ul

tip
le

 a
nt

ic
on

vu
ls
an

ts
 p

rio
r 
to

 a
dd

iti
on

 o
f L

EV
, t

he
 e

ffi
ca

cy
 o

f L
EV

 m
ig

ht
 b

e 
di

ffi
cu

lt 
to

 b
e 

de
lin

ea
te

d 
fr
om

 th
e 

co
n-

in
te

rv
en

tio
ns

.
Pr

ob
le

m
s 

in
 s

tu
dy

in
g 

m
ed

ic
al

 t
re

at
m

en
t 

ar
e 

be
st

 il
lu

st
ra

te
d 

by
 t
he

 r
ec

en
t 
re

po
rt

 o
f R

on
it 

Pr
es

sl
er

 a
nd

 m
em

be
rs

 o
f t

he
 t

re
at

m
en

t 
of

 N
eo

na
ta

l s
ei

zu
re

s 
w

ith
 M

ed
ic
at

io
n 

O
ff-

pa
te

nt
 c

on
so

rt
iu

m
 in

 u
si

ng
 b

um
et

an
id

e 
fo

r 
tr

ea
tm

en
t 

of
 n

eo
na

ta
l s

ei
zu

re
s[2

0]
. 

In
 t

he
 s

tu
dy

, 
30

 p
at

ie
nt

s 
w

er
e 

sc
re

en
ed

 f
or

 e
le

ct
ro

gr
ap

hi
c 

se
iz

ur
es

 a
ss

oc
ia

te
d 

w
ith

 
hy

po
xi

c 
is
ch

em
ic
 e

nc
ep

ha
lo

pa
th

y 
an

d 
14

 p
at

ie
nt

s 
w

er
e 

en
ro

lle
d.

 B
ut

 fi
ve

 o
f t

he
m

 h
ad

 n
o 

fu
rt

he
r 

se
iz
ur

es
 d

ur
in

g 
th

e 
ba

se
lin

e 
pe

rio
d,

 s
o 

w
er

e 
de

 fa
ct

o 
tr

ea
tm

en
t 
fa

ilu
re

s.
 

Th
er

e 
ar

e 
co

nc
er

ns
 a

nd
 d

eb
at

es
 a

bo
ut

 w
ha

t s
ho

ul
d 

be
 c

ho
se

n 
an

d 
in

cl
ud

ed
 in

 a
ss

es
si
ng

 th
e 

ef
fic

ac
y 

en
dp

oi
nt

s.
 It

 is
 c

on
tr

ov
er

si
al

 w
he

th
er

 w
e 

sh
ou

ld
 a

ls
o 

in
cl
ud

e 
lo

ng
-t

er
m

 
de

ve
lo

pm
en

ta
l o

ut
co

m
e 

an
d 

de
ve

lo
pm

en
t o

f e
pi

le
ps

y,
 e

tc
., 

in
 th

e 
ev

al
ua

tio
n.

Th
e 

ex
pe

rie
nc

e 
fr
om

 o
ur

 c
as

e 
se

rie
s,

 t
og

et
he

r 
w

ith
 t
he

 p
ub

lis
he

d 
lit

er
at

ur
e 

so
 fa

r, 
su

pp
or

ts
 L

EV
 is

 a
 r

el
at

iv
el

y 
sa

fe
 a

nd
 fe

as
ib

le
 o

pt
io

n 
in

 n
eo

na
ta

l s
ei

zu
re

s.
 B

ut
 it

 m
ay

 
no

t 
w

or
k 

as
 w

el
l i

n 
ne

on
at

es
 w

ith
 m

os
t 

se
ve

re
 h

yp
ox

ic
 is

ch
em

ic
 e

nc
ep

ha
lo

pa
th

y.
 F

ur
th

er
 w

or
k 

is
 n

ee
de

d 
to

 e
va

lu
at

e 
its

 p
os

si
bl

e 
ne

ur
op

ro
te

ct
iv

e/
ne

ur
ot

ox
ic

 e
ffe

ct
 in

 
ne

on
at

al
 b

ra
in

s,
 th

e 
op

tim
al

 d
os

ag
e 

an
d 

ro
le

 in
 n

eo
na

ta
l s

ei
zu

re
s,

 e
tc

. 

Yau MLY et al . Levetiracetam in neonates



49 August 8, 2015|Volume 4|Issue 3|WJCP|www.wjgnet.com

COMMENTS
Background
Neonatal seizures are common, but there is lack of evidence to support use 
of anticonvulsants in this group of patients. Phenobarbitone remains the 
first line of treatment despite its limitations. Studies have reported the use of 
levetiracetam (LEV) in this group of patients.

Research frontiers
LEV is a broad-spectrum anticonvulsant which is licensed to be used in infants 
> 4 wk of age. Its use in neonates is still under investigation. It is very difficult to 
conduct controlled trials in neonatal seizures. The current research hotspot is to 
review our experience of using LEV in management of neonatal seizures and to 
compare with the experience reported in the literature.

Innovations and breakthroughs
This current study reviewed that LEV could be safely administered in sick 
neonates and its efficacy might be limited in those with most severe hypoxic 
ischemic encephalopathy. The experience from literature review also supports 
the relative safety of the drug.

Applications
LEV is a relatively safe and feasible treatment option for neonatal seizures.

Terminology 
Neonatal seizures are common. The etiologies are diverse, ranging from 
hypoxic-ischemic encephalopathy, encephalitis/meningitis, intraventricular 
hemorrhage, structural malformations, and metabolic or electrolyte disorders, 
etc. LEV is a relatively safe and feasible treatment option for neonatal seizures.

Peer-review
Few medicines studied and approved to treat this subset of patients, management 
difficult.
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