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valproate, carbamazepine, phenytoin, or
lamotrigine) were eligible to enroll. In this
study, a blinded cognitive assessment of
the children was conducted when they
were 2 years old; follow-up assessments
will be conducted at years 3, 4.5, and 6. 

Compared with their non–breast-fed
counterparts, the breast-fed children in
this cohort (41%) actually had higher
cognition, 98.1 vs. 89.5 on the Bayley
Mental Developmental Index (P = .0012).
However, Dr. Meador said that when in-
vestigators controlled for the mother’s
IQ, there was no significant difference be-
tween groups.

“The NEAD study is not randomized
and was not specifically designed to ex-
amine the effects of breast-feeding,” said
Dr. Meador, listing some of the study’s
limitations. Also, “there are only four
drugs in the study.” However, “breast-
feeding during antiepilepsy drug treat-
ment doesn’t appear to have a negative
impact on a child’s cognitive abilities.”

Speaking at the annual meeting of the
American Academy of Neurology, Dr.
Meador added that the 3-year follow-up
data analysis is just being completed and
that the final child in the study will reach
age 6—the last follow-up point—in 2010.

Dr. Meador has received research sup-
port from GlaxoSmithKline Inc., UCB
SA, Eisai Co., Myriad Genetics Inc., Neu-
roPace Inc., and SAM Technology Inc.
His fellow researchers also disclosed fi-
nancial or other relationships to a num-
ber of pharmaceutical companies. ■
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Ketogenic Diet Cut Pediatric Seizures
B Y  D E N I S E  N A P O L I

Assistant Editor

Following a ketogenic diet reduced
mean seizure frequency by 38% in
a group of children with treatment-

resistant epilepsy, according to findings
from a first-of-its-kind study.

“Throughout the 20th century, the re-
ports of the effects of the [ketogenic]
diet have been limited to case series and
retrospective and prospective observa-
tional studies,” wrote Dr. Max Wiznitzer
of the division of pediatric neurology at
the Rainbow Babies and Children’s Hos-
pital, Cleveland, in a commentary ac-
companying the study.

The ketogenic diet establishes a very
high-fat, low-carbohydrate regimen, with
controlled amounts of protein. There are
two versions, both of which were includ-
ed in this study: the classic, (or LCT, for
long-chain triglycerides) version, which
has a 3:1 or 4:1 ratio of fat to protein and
carbohydrates. A modified version, the
MCT, uses medium-chain triglycerides
and a slightly lower ratio of fat to carbo-
hydrates and proteins. 

In both versions, the fat content was
gradually increased from day 1 until the
maximum ratio was achieved (by 2 weeks
in the LCT version and by 10 days in the
MCT). All diets were supplemented with
vitamins and minerals, and the children’s
other treatments were not changed.

In all, 145 patients were enrolled from
two U.K. epilepsy clinics to follow a version
of the ketogenic diet. The children all had

at least one seizure per day or more than
seven seizures per week; had not respond-
ed to at least two antiepileptic drugs; and
had not ever followed a ketogenic diet,
wrote Elizabeth G. Neal, Ph.D., of the In-
stitute of Child Health and Great Ormond
Street Hospital for Children, London, and
colleagues. Patients were aged 2-16 years. 

In all, 73 patients were randomly as-
signed to the diet group; however, 8 did not
receive treatment for a variety of reasons,
1 was excluded for inadequate data, and 10
discontinued the diet before the 3-month
follow-up, which was the end of the study,
leaving 54 patients to be included in the fi-
nal analysis. 

Of the 72 patients initially randomized
to the control group, 8 elected not to par-
ticipate in the study or were not included
for other reasons (death, change in diag-
nosis, or improvements in seizures) and 15
patients were ultimately excluded because
of inadequate data, leaving 49 included in
the final analysis.

Twice-daily urine tests assessed ketosis.
Follow-up visits occurred at 6 weeks and
at 3 months (the end of the study). Moni-
toring also took place via phone. 

“The difference between the mean per-
centage of baseline seizures at 3 months
in the diet and control groups was 74.9%
(95% confidence interval, 42.4%-107.4%;
P less than .0001),” wrote the authors. In
addition, one child in the diet group and
none in the control group attained com-
plete freedom from seizures (Lancet Neu-
rol. 2008 May 3 [Epub doi:10.1016/S1474-
4422(08)70092-9]). 

A total of 28 children in the diet groups
(38% of the original 73 patients who were
randomized) had a greater-than-50% de-
crease in seizures, compared with 4 in the
control group (6% of the original 72 chil-
dren who were randomized).

A similar magnitude of improvement
was seen in children who had sympto-
matic generalized epilepsy and in those
who had focal epilepsy syndromes, both
of whom were represented in the study.

Withdrawal from the treatment group
resulted from parental unhappiness with
the restrictions (three cases); behavioral
food refusal (two cases); and one case each
of increased seizures, extreme drowsiness,
constipation, vomiting, and diarrhea—
common side effects of this type of diet.

“Clinically, more information is needed
about the long-term effects of the keto-
genic diet, including changes in blood
lipid concentrations and persistent keto-
sis,” commented Dr. Wiznitzer, who was
not affiliated with the study. 

“Furthermore, better identification of
epilepsies that benefit from starting early
on the ketogenic diet and comparisons be-
tween the choices of ketogenic diet are
needed.” Dr. Wiznitzer also called for “a
better delineation of the mechanism of
action of the diet and the development of
a medication that would duplicate its ef-
fects.”(Lancet Neurol. 2008 May 3 [Epub
doi:10.1016/S1474-4422(08)70093-0]).

The study was funded by the HSA
Charitable Trust, Smiths Charity, Scien-
tific Hospital Supplies, and the Milk De-
velopment Council. ■

Children With Absence Seizures Require Close Monitoring
B Y  D A M I A N  M C N A M A R A

Miami Bureau

M I A M I —  Absence epilepsy
seizures can be differentiated from
daydreaming or ADHD with an
office procedure involving noth-
ing more than a piece of paper. 

“Hyperventilate the child by
having them blow on a paper or
on their own, and you will see
loss of consciousness [if they
have absence epilepsy],” said Dr.
Michael S. Duchowny. “It’s a very
easy thing to do in your office.”

In the absence of a piece of pa-
per, one tip is an obvious onset
and offset of the transient loss of
consciousness characteristic of
absence seizures. “You cannot
snap the child out of it during an
episode,” Dr. Duchowny said. 

EEG can confirm the diagnosis
of absence epilepsy. The readout
will show bilateral, symmetric,
and synchronous 3-Hz spikes and
wave discharges against a nor-
mal EEG background, Dr.
Duchowny said. 

The age at which a child pre-
sents with absence seizures is an
important consideration. Physi-
cians who suspect a child is having
absence seizures—which were
formerly known as petit mal

epilepsy—should rule out other
conditions, said Dr. Duchowny,
director of the comprehensive
epilepsy program at Miami Chil-
dren’s Hospital. 

Onset of absence seizures is
usually at 5-12 years old. “A red
flag should go up with any child
who comes into your office before
age 5 with absence seizures. This
is unusual—you need to look for
other developmental disorders,”
Dr. Duchowny said at a meeting
sponsored by Miami Children’s
Hospital.

First-line treatment includes
antiepileptic drugs (AEDs) like
ethosuximide, valproic acid, or
clonazepam, Dr. Duchowny said.
Newer AEDs are also effective,
such as lamotrigine, levetirac-
etam, or topiramate. AEDS to
avoid include carbamazepine, ox-
carbazepine, phenytoin, and
gabapentin. Dr. Duchowny re-
ceived an honorarium from and
is on the speakers bureau for
GlaxoSmithKline Inc.

Despite timely treatment, chil-
dren with absence epilepsy
should be monitored for adverse
psychosocial effects, Dr.
Duchowny said. “If one looks
long term at children with ab-
sence seizures, sometimes the

outlook may not be as favorable
as we think.”

For example, adults with a his-
tory of childhood absence
seizures, even when they re-
mained seizure-free, had greater
difficulty with academic, social,
and behavior domains, according
to a cohort study (Arch. Pediatr.
Adolesc. Med. 1997;151:152-8).
The mean follow-up for the 58 pa-
tients in the study was 23 years.

Absence seizures can occur as
a discrete seizure type or a robust
epilepsy syndrome with associ-
ated symptoms. If the child has
the syndrome, physicians and
parents might see frequent au-
tomatisms, such as lip smacking
or eye closure, especially during
longer seizures. 

“Absences tend to disappear
around age 15 or 16 years,” Dr.
Duchowny said. “You can tell
families these seizures will not
recur later in life. They ‘time on’
but they also ‘time off.’ ” If the
child experiences mixed seizure
types, such as concomitant gen-
eralized tonic-clonic seizures,
they can persist in some patients,
he added. 

Absence seizures must be the
initial and most prominent type of
seizure for the diagnosis of child-

hood absence epilepsy. “By and
large, these children are neuro-
logically healthy,” Dr. Duchowny
said.

In contrast, a small subset of
patients can have atypical ab-
sence seizures. Poor seizure con-
trol and persistence of epilepsy
are more common with atypical
seizures. “These typically occur
in children with some type of as-

sociated neurologic disability,”
Dr. Duchowny said. The seizures
generally occur in children with
development delay and often co-
exist with other seizure types, es-
pecially tonic-clonic, myoclonic,
and tonic seizures. “These chil-
dren often have a much poorer
neurodevelopmental outcome,
including less control of seizures,
even with medication.” ■

Mean Epilepsy Rate Highest in the Americas
(per 1,000 population)

Note: Based on a large international 2002-2004 survey.

Source: World Health Organization
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